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THE WE8TINOH0VSE FOUNDBY, NEAB FITTSBTTBO, FA. 
^ The illastrations show a recently erected plant for 
carrying out foundry work. It has been installed 
for the making of small castings for the Westing- 
house companies. The air brakes for trains and the 
complicated interlocking switch andsignal mechanisms 
that these companies are concerned with require a 
multiplicity of small parts. The foundry plant to 
which we refer is peculiarly adapted for the production 
of such pieces. 

Its distinctive feature is a series of tables carried on 
wheels and linked together so as to constitute an end- 



less chain. These move upon an endless track up and 
down the main foundry and through a smaller room 
adjoining the casting and moulding room, and carry 
the flapks or moulds from moulder to founder, and to 
the room where the moulds are broken up. In this 
compartment the castings are removed from the 
moulds. The arrangement of wheels and tracks is pe- 
culiar. The front ends of the tables are supported on 
two wheels, each wheel being journaled in a pedestal, 
the whole being underneath the table, so as to sustain 
it at a convenient height from the floor. A single wheel 
supports the inner end of the table. This wheel is also 



journaled in a pedestal, but is placed on the top surface 
of the table, so as to rise well above it. An elevated 
rail is provided for these wheels, which rail, on both 
the straight sides of the run, rests on short columns. On 
these rails the inner wheels run, so that the tables are 
kept horizontal. The elevated rail bends in the arc of 
a semicircle at both extremities of the straight portion, 
and thus completes the circuit. At the end nearest 
the observer, as shown in our cut of the foundry, a 
shaft extends from the floor up toward the ceiling, con- 
nected above with countershaft and friction clutch. 
Below the level of the tables the shaft is provided with 
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a sprocket wheel. This shaft occupies the center of 
the circle described by the bent rail. The sprocket 
wheel gears into the endless chain of tables beneath 
their working surfaces. If rotated, it causes them to 
travel around the circuit. 

It is clear that, if columns were used to carry the 
semicircular elevated rail, the sprocket wheel would be 
interfered with. Accordingly this portion of the ele- 
vated track, as well as sections of straight track adjoin- 
ing it, are suspended very ingeniously in the manner 
shown. A collar is fixed to the vertical shaft. A loose 
collar sets upon it, and to the loose collar a number of 
suspension rods are attached which extend diagonally 
downward and sustain the portions of the railway un- 
supported by columns. This leaves a free space for 
the sprocket wheel, and the suspension of the rail from 
the central shaft avoids the necessity of a more cum- 
brous system of suspension from the roof trusses or 
other upper works of the building. The suspension 
rods are re-enforced by radial pieces extending from a 
second loose collar at the level of the rail and by a 
species of U-shaped table that comes inside the rail. As 
the suspension and radial pieces could not be carried 
out to the line of the rail, the table is directly carried 
by them, and in its turn carries the rail. 

On one side of the foundry is the moulding table, to 
be provided with mechanical moulding machinery. A 
conTeyer trough runs from the room in the rear toward 
this table. A chain propelling scrapers through the 
trough is kept in motion. As fast as the trough is sup- 
plied with moulding sand it is carried to the vicinity 
of the moulding bench and discharged ready for use. 
A chain and bucket elevator is arranged in the rear 
room, which supplies the conveyer with the sand in 
question. 

Adjoining the revolving chain of tables on the side 
opposite the moulding bench are the cupolas, where 
the metal is melted. 

The operation of the apparatus is as follows : The 
moulders turn out quite rapidly the moulds by the 
aid of the machinery. As soon as finished the operator 
places the mould on one of the traveling tables, which 
are constantly moving behind him toward the cupolas. 
The mould is carried around the curve until it reaches 
the founders. They pour the metal into the mould as 
it passes. If necessary, the whole series of tables can 
be stopped for this process. 

The mould, now filled with metal, goes on its way 
and enters the rear room. There it is thrown off the 
table and the casting is extricated from the sand. The 
sand is sifted in a revolving sifter, and is elevated to 
the conveyer, which returns it to the moulders. 

It is obvious that snap flasks may be used to advan- 
tage on this apparatus, or that regular flasks may be 
employed. The machine lends itself to any of the ordi- 
nary modifications of foundry practice. 

The chain includes 158 tables, and there is a single 

hold on each table for the tooth of the sprocket 

wheel. 

■ ^ « « > > ■ 

The Acids of Fruits. 

Mr. George W. Johnson, in his Chemistry of the 
World, says, in describing the "vegetable food of the 
world : " 

" The grateful acid of the rhubarb leaf arises from 
the malic acid and bin-oxalate of potash which it con- 
tains ; the acidity of the lemon, orange, and other 
species of the genus Citrus is caused by the abundance 
of citric acid which their juice contains ; that of the 
cherry, plum, apple, and pear from the malic acid in 
their pulp ; that of gooseberries and currants, black, 
red, and white, from a mixture of malic and citric 
acids; that of the grape from a mixture of malic and 
tartaric acids ; that of the mango from citric acid and 
a very fugitive essential oil ; that of the tamarind from 
a mixture of citric, malic, and tartaric acids ; the flavor 
of asparagus from aspartic acid, found also in the root 
of the marshmallow ; and that of the cucumber from a 
peculiar poisonous ingredient called fungin, which is 
found in all fungi, and is the cause of the cucumber be- 
ing offensive to some stomachs. It will be observed 
that rhubarb is the only fruit which contains bin-oxa- 
late of potash in conjunction with an acid. It is this 
ingredient which renders this fruit so wholesome at 
the early commencement of the summer, and this is 
one of the wise provisions of Nature for supplying a 
■ blood-purifier at a time when it is likely to be most 
needed. 

"Beet root owes its nutritious quality to about 9 per 
cent of sugar which it contains, and its flavor to a pe- 
culiar substance containing nitrogen mixed with pectic 
acid. The carrot owes its fattening powers also to the 
sugar, and its flavor to a peculiar fatty oil ; the horse- 
radish derives its ^flavor and blistering power from a 
volatile acrid oil. The Jerusalem artichoke contains 
fourteen and a half per cent of sugar and three percent 
of inulin (a variety of starch), besides gum and a pe- 
culiar substance to which its flavor is owing ; and lastly, 
garlic, and the rest of the onion family, derive their 
peculiar odor from a yellowish, volatile, acrid oil ; but 
thay are nutritious from containing nearly half their 
weight of gummy and glutinous substances not yet 
clearly defined." 
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PBOFOSED AMENDMENTS TO THE PATENT LAWS. 

Quite a number of bills have been introduced in Con- 
gress for the ainendment of the patent laws, one of 
which (H. R. 9953) we will now briefly review. 

The first section is to the effect that patents may be 
issued and will be valid, provided the invention is new 
and has not been patented or described in any printed 
publication before the invention or discovery thereof 
by the applicant. 

The second section provides that no patent shall be 
issued for an invention already patented in a foreign 
country, unless the patent shall be applied for within 
two years from the date of the earliest foreign patent. 

As the law now stands, an American patent may be 
granted at any time during the term of the foreign pat- 
ent, provided the invention has not been in use for 
more than two years. 

The second section also provides that the American 
patent issued as above shall run for 17 years from the 
date of the earliest foreign patent. 

Under the present law the American patent expires 
when the earliest foreign patent expires. This is a 
good amendment and should be adopted. The third 
section provides that an inventor, after describing his 
invention in the specification, may use such language 
in stating his claims as he prefers. 

We do not exactly perceive the object or value of this 
amendment. As the law now stands, the inventor 
may use such language as he prefers in presenting his 
claims. It is true, the examining officer, in many 
cases, objects to the wording of claims, and inventors 
are subjected to long delays in answering and over- 
coming these objections. If the object of the amend- 
ment is to compel the examiners to allow patents upon 
whatever claims the inventor chooses to present, the 
amendment should state so explicitly. 

Such an amendment, if carried into effect, would 
make a sweeping change in the present practice of the 
I office. It would render unnecessary the present cum- 
bersome system of official examinations. It would 
give to every applicant a patent, and leave to the 
courts the settlement of the question whether the pa- 
tent was valid or worthless. This is the way they 
deal with patents in nearly all other countries, and the 
plan works well. 

It makes the inventor his own examiner, and if he 
chooses to take a patent for an old device, it is his own 
affair. It is the opinion of many that this is the best 
method, and sooner or later it must be adopted in our 
Patent Office. 

Section 5 provides that all assignments, licenses, 
and conveyances of patents shall be void against any 
subsequent mortgagee or purchaser, unless recorded 
within three months from date. 

By this provision a bona fide purchaser and actual 
possessor of a patent may be deprived of his property 
without compensation. 

To accomplish this it is only necessary for the former 
owner to give a second deed to another party and place 
it on record, the first deed, perhaps through ignorance 
of the holder, oversight, or trick played upon him, 
having been kept away from record for three months. 

This section needs amendment so as to prevent in- 
justice to the first bona fide purchaser. 

Section 6 provides that aliens, resident here a year 
and having declared intentions of citizenship, may file 
caveats. At present two years' residence is required. 

Section 7 provides that when an application is made 
for a patent for an invention already patented, the 
Patent Office may, by the assent of both parties, de- 
cide the question of priority and grant a patent to the 
new applicant if he proves priority. 

If the assent of both parties is not given, the Patent 
Officeiuay takeea; paj'te testimony from the applicant 
and give him a patent if he proves a date of invention 
earlier than the date of the filing of the application of 
the first patentee. A similar provision applies to re- 
jected cases and competing applications. Whoever 
proves by ex parte testimony that his invention was 
made before the date of the filing of the application 
cited against him, is to receive a patent. 

This section if adopted would put anend to a vast 
amount of litigation now carried on before the Patent 
Office, under the general designation of interference 
proceedings; it would turn over nearly all questions of 
priority to the courts, where they properly belong, and; 
where, in fact, they now go for final settlement. 

Section 8 provides for issuing certified copies of 
patents at a charge of twenty-five cents extra for the 
certification. Section 9 provides that in suits no 
damages or profits shall be recovered except for six 
years last preceding the bringing of such suit. This 
will be a help to infringers. 

Section 10 provides for the recording in the Patent 
Office of all injunctions relating to patent infringe- 
ments. 

Section 11 authorizes U. S. courts to pass the 
title to a patent by decree, in the case of an insolvent 
or bankrupt ; such decree to be recorded in the Patent 
Office. 

Section 12 relates to infringements of design 
patents, and makes a verdict of infringemant to be 
conclusive evidence that the profits made by the de. 
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fend ant were due to the infringement. This seems 
unnecessarily severe and needs revision. 

Section 13 provides for taxing patents ten dol- 
lars at the end of five years, and twenty-five 
dollars at the end of ten years. If for any reason the 
tax is not paid, the patent ceases. 

One of the important differences between our patent 
law and those of other countries is that when a patent 
is given it holds good for the entire time without taxes 
or conditioui of any kind. There is no need of any such 
taxation as that here proposed, and it is to be hoped 
Congress will not adopt it. Its only effect would be to 
deprive inventors or their families of their patents, 
who by oversight, inability, absence, or death, should 
neglect to pay the taxes. The inventor should be 
treated, every time, as a benefactor to his country, 
not as a criminal or wrong doer, requiring to be 
governed by special pains and penalties. This is the 
European method. Let us not introduce it here. 

If the object of this section is to cut off and extin- 
guish patents that certain persons consider to be good 
for nothing, if such extinguishment is desirable, then 
the proper and better way to effect it would be to pro- 
vide by law that any holder of a patent who desires to 
surrender and cancel the same may do so, and shall, 
on making such surrender, receive back the sum of 
twenty dollars, being part of the government fees 
originally paid in. It would be better to repay some- 
thing to the patentee, in order to cancel his patent, 
rather than oppress him with taxes after having given 
him the patent. 

< ( « > > ■■ 

A COMMUNITY OF BEADEBS. 

The report of the City Library of Springfield, Mass., 
which has recently been issued, is extremely interest- 
ing, as it conveys a good idea of the reading habits of a 
representative New England community. 

The population of Springfield is about 42,000, and the 
number of books in its free library is 73,485, which are 
classified as follows : History, 5,612 ; biographj-, 4,378 ; 
travels, 5,88.'5 ; science and education, 5,585 ; theology 
and philosophy, 8,986 ; foreign literature, 2,781 ; fiction, 
66,082; juveniles, 41,435; poetry, 2,380; law and poli- 
tics, 914 ; fine arts, 524 ; language and general literature, 
5,188. 

The whole number of persons drawing books on 
May 1, 1890, was 11,317, which is an increase during the 
year of 1,303. As the number of persons drawing books 
is over one-quarter of the whole population, and as the 
books drawn are probably read by several members of 
the same family, this showing would seem to entitle 
the city of Springfield to be named as a community of 
readers. 

The report shows that there has been a decided im- 
provement in the kind of books read during the past 
year. The percentage of books of fiction called for was 
49'1, which is less than any previous year in the history 
of the library. The total number of books given out 
was 143,648, which is a decrease from the showing of 
last year ; but the statement is made that a larger pro- 
portion of the books drawn have been of a higher in- 
tellectual grade, and that such books are not exchanged 
as often, which accounts for the decrease. The causes 
which have led to these changes are given by the Rev. 
Dr. Rice, secretary of the library, as follows : 

" Among them might be mentioned the development 
of the taste for the higher department of literature, 
which has resulted from the formation of classes for 
special study and the organization of clubs devoted to 
literary culture. The reading pursued by the pupils 
in our public schools, in connection with their school 
work, has been an influence in this direction, and has 
also led to the reading of a higher class of juvenile 
literature. But aside from these special causes, the 
result is in a large measure owing to the elevating in- 
fluence upon readers by the opportunities which a 
valuable public library affords. The habit of reading 
IS a great educator of the taste of those who read, and 
the best fiction is not only valuable in itself, but also 
develops a taste for other departments of literature." 

The building occupied by the City Library was 
planned to accommodate from 75,000 to 80,000 volumes. 
It was opened in 1871, and then contained 25,000 
volumes. Additions were made last year to the extent 
of 3,709 volumes, bringing thetotal wealth of the library 
up to 73,485 volumes, so that a larger building will be 
needed in the near future. 

These are interesting facts, especially at the present 
time, when Mr. Andrew Carnegie's generous gifts of 
free libraries to Pittsburg and Allegheny are fresh in 
mind, and gifts of a similar nature are to be noted in 
several localities. These facts give additional force to 
the following statements, with which Mr. Rice closes 
his report : 

" Certainly nothing can contribute more to the well- 
being of the city, even in regard to its material inter- 
ests, than the continued development of its citizens in 
intelligence, in taste, in practical knowledge, in culti- 
vated skill, and in power to apply to industrial pur- 
suits the constantly increasing discoveries in science 
and art. No money brings so rich a return as ths.t 
which is devoted to secure this development, and no 
instrumentality can be more effective to this end than 



a public library established on a broad and generous 
basis, supplemented by an art collection illustrating 
to some extent the industrial as well as the fine arts. 

"John Jacob Astor was one of the merchant princes 
of New York, distinguished among his contemporaries 
for his sagacity and enterprise and for his large accu- 
mulations. Scarcely a generation has passed away 
since his death, and yet he is now best known as the 
founder of the library that bears his name. It is 
for this that in all time he will be remembered and 
honored. Who among our citizens will leave behind 
him such a memorial ? " 



Interesting Exhibltii or mineraloglcal and Geological 
Specimens at tlie ilrool£lyn Institute. 

The annual reception of the departments of min- 
eralogy and geology of the Brooklyn Institute oc- 
curred on June 5. There were several thousand 
exhibits of great merit, and the hall of the Institute 
was thronged with interested visitors until a late hour. 
Much credit was due the reception committee and the 
exhibitors for the arrangement of the tables and speci- 
mens, which enabled a large number of persons to ex- 
amine the exhibits without confusion. It is obviously 
impossible for us to give the specimens more than a 
passing notice. We will mention them in the order in 
which they occur upon the programme, without at- 
tempting to arrange them in the order of their merit. 

A general selection of minerals neatly mounted 
formed the exhibit of Mr. Gr. O. Simmons. The next 
in order was the exhibit of Mr. F.B.Jones, which 
consisted for the greater part in gems and cut stones. 
Messrs. H. W. Dresser, F. H. Johnson, F. Livingston, 
and J. Vogt had creditable exhibits of miscellaneous 
minerals. Minerals from Baltimore County, Md., were 
exhibited by Mr. A. H. Ehrman. Among these was a 
fine microscopic specimen of beaumonite on haydenite. 
Prof. H. Hensoldt displayed a large variety of meteor- 
ites, most of them etched to show their characteristic 
structure. Mr. J. Walker exhibited microscopic sec- 
tions of Brooklyn minerals. Mr. T. B. Briggs showed 
graphic granite microscopically with polarized light; 
also a section of coal fossil, Sigillaria. Mr. L. Rei- 
derer's exhibit consisted of microscopic specimens of 
aurichalcite. Mr. J. D. Mallonee's exhibit consisted of 
microscope, spherulitic chert shown by polarized light. 
Prof. D. S. Martin had an interesting exhibit of cop- 
per-bearing rocks of the Keeweenaw series. Lake Su- 
perior, carbon minerals, illustrating the stages of 
alteration from vegetable fiber through coals, etc., to 
graphite. Mr. E. A. Hutchins displayed emeralds, 
hiddenites, and rutiles from Al'ixander County, N. C. 
Several interesting specimens of corundum from North 
and South Carolina, Georgia, and from Siam and Cey- 
lon ; he also showed some fine opals. 

Mr. A. A. Hopkins exhibited various copper ores, a 
set of models of the principal diamonds, objects cut from 
white and smoky quartz, and a variety of miscellaneous 
specimens of interest. Cut topaz from Spain and Sax- 
ony and agates from South America formed the excel- 
lent exhibit of Mr. G. W. Street. Mr. F. Braun ex- 
hibited a large number of specimens of minerals, rocks, 
and fossils found in Brooklyn. Mr. W. G. Rothe made 
a general exhibit of minerals. The exhibit of Mr. G: 
W. Mather consisted of a large variety of very interest- 
ing specimens, among which were stibnit^ from Japan ; 
fossil ivory, which might readily be mistaken for coal ; 
black cassiterites ; pyrite crystals in the matrix ; picro- 
lite f rom Bergen Hill, N.J. ; bayrite ; natural bismuth 
from New South Wales ; rhodochrosite ; niccolite and 
arragonite from Saxony. 

Mr. C. M. Skinner had a beautiful exhibit of gems 
and cut stones. A fine collection of miscellaneous mine- 
rals was exhibited by Mr. A. Chamberlain. Zeolites, 
etc., from Bergen Hill, N. J., formed the exhibit of Mr. 
F. Cato. Mr. G. F. Kunz's exhibit consisted mostly in 
meteorites ; two large specimens were shown, one of 
meteoric iron, the other siderolite ; he also exhibited 
fragments of meteorite that fell May 2, at 5:30 P. M., 
at Leland, Iowa. The great novelty in this exhibit 
was the cut meteoric stones. 

Prof. W. G. Levison had a general selection of 
minerals, among which were a large specimen of star 
mica, crystallized native copper, and a specimen show- 
ing stratified sandstone and iron ore. A number of in- 
teresting specimens of minerals and fossils from the 
cabinet of the Institute were displayed on the platform. 
Dr. J. H. Hunt, president of the department of min- 
eralogy, had a large and well selected series of exhibits 
consisting of silica, quartz, opal, chalcedony, jasper, 
silicified wood, and a large number of pseudomorphs. 

Dr. A. J. Watts had a very interesting exhibit con- 
sisting of sylvanite. Graphic tellurium. A telluride 
of gold and silver. Smugglers' mine, Cali. Amalgam; 
a natural crystal of silver, mercury and gold from 
Moschell, Landsberg, Palatinate, Germany. Lace 
gold, California. Gold (crystallized). Plumas Co., Cal. 
Wire gold (Rave), Plumas Co., Cal. Lace gold from 
Australia. Native gold, Vorospatak, Transylvania; an 
artificial preparation of gold crystals, and .many others. 

Mr. G. E. Ashby's exhibit consisted of fios ferri on 
limonite from Colorado, limonite and siderite from 
Colorado, chaleotrichute exhibited microscopically. 



Mr. J. W. Freekelton showed a superb specimen of 
limonifte from Salisbury, Conn., phrenite from Pater- 
son N. J., and section of stalactites from Luray, Va. 
Proustite, ruby silver ore and limestone with polished 
surface presenting arborescent forms constituted the 
exhibit of Dr. R. C. Moffat. Prof. L. B. Hannaford 
showed a good general selection of minerals. Mr. W. 
G. Bowdoin displayed some interesting fossils from 
the coal measures of Pennsylvania, bird track from 
Massachusetts. A quite extensive and very interesting 
set of fossils, shells, univalve and bivalve, crinoids, 
corals, trilobites, etc., ranging from the oldest fossili- 
ferous period, the Silurian, and following through the 
Devonian, Carboniferous, Cretaceous, and Pliocene 
periods, and typical of these several geological ages, 
was exhibited by Professor J. Mickleborough. Pro- 
fessor F. W. Hooper's share of the exhibit consisted of 
a general collection in lithology. Dr. S. E. Stiles 
showed microscopic specimens consisting of cono- 
chalcite and vanadinite. Dr. L. E. Meeker exhibited 
a number of fossils, among which were a tree stump 
from Nova Scotia, bark and ferns from coal measures, 
fish from Wyoming, palm from Colorado, and fossils 
from Vancouver's Island. 

Fossils, consisting of paradoxides from Newfound- 
land ; phacops-rana, Hamilton group, Moravia, N. Y. ; 
calymene niagerensi, Niagara group, Grafton, III., 
formed the exhibit of Dr. R. P. Stevens. Mr. R. D. 
Dodge had a general selection of minerals. Miss Alice 
Dinsmore exhibited fossils from Illinois coal fields and 
miscellaneous minerals. Miss A. A. Douglass displayed 
fossil plants from the coal measures. Mr. G. D. HIscox, 
besides showing various interesting specimens of min- 
erals and fossils, exhibited a fine specimen of a new 
brecciated marble from Manchester, N. H. 

The ofQcers of the department of mineralogy are as 
follows: president. Dr. Joseph H. Hunt; vice-presi- 
dent, G. M. Mather ; secretary, J. W. Freekelton ; 
treasurer, W. G. Rothe. 

The oflBcersof the department of geology are : presi- 
dent. Professor D. G. Eaton ; vice-president. Dr. R. 
W. Raymond; secretary, William G. Bowdoin ; treas- 
urer, W. F. Sebert ; curator, Frederick Braun. 



Vtilizins AVaste material. 

We often speak about the triumphs of invention, and 
mean thereby the conquest which science and me- 
chanism are constantly making over the forces of na- 
ture. And it is indeed wonderful how many of nature's 
raw materials enter into the manufacture of articles 
used to satisfy man's daily needs and comforts. But 
the wonders of production are not confined alone to 
minerals dug from the earth's bosom, or to the or- 
ganic life which flourishes upon its surface. On the 
contrary, man's inventive skill has perfected the art of 
utilizing waste materials, so that the residue of former 
arts furnishes the substance upon which new workers 
expend their labor. Illustrations of this do not have 
to be sought alone in stores for second hand clothes 
and furniture, but rather where new and costly com- 
modities are bought and sold. It is necessary to spe- 
cify only a few representative manufactures where tin- 
raw materials are waste products to see the exteni 
to which they are carried on. For instance, millions 
of bushels of cotton seed have been thrown away in 
the various States of the South. But now it is util- 
ized in the manufacture of oleaginous products, and 
promises to be the chief source of many kinds of 
oils. The slag of furnaces for many years was 
dumped into ravines and piled upon vacant fields 
until it had accumulated in vast quantities, but now 
it is being mined again, resmelted in some instances, 
made into asbestos or used in ballasting roads. Paper 
is made mostly from waste materials, and it enters into 
the composition of a thousand things, from a cigarette 
wrapper to a car wheel. Blood is manufactured into 
door knobs, shutters and doors are made from wood 
pulp, sawdust is a most useful article, dust and dirt 
are transformed into multitudinous building materials, 
while the waste products of the gas house are more 
valuable, if possible, than the original substance. It 
was formerly supposed that clay was useful only for 
embankments, for making bricks or pottery. But now 
a most useful and beautiful metal is extracted there- 
from, and clay banks, rich in aluminum, will soon be 
as valuable as iron mines. And so the catalogue might 
be extended indefinitely, but this is sufficient to show 
the variety of uses to which waste products are put. 
It also shows, adds the Baltimore Herald, a tendency 
to economy in manufacture, which is one of the hope- 
ful signs of the times. 



Gum ghatti, being the subject of a paper by C. F. 
Henry, is said by him to produce a mucilage of bland 
and not unpleasant flavor. Only 75 per cent of the 
gum is soluble in water, even with a boiling tempera- 
ture The residue increases considerably in bulk, how- 
ever. A 1:3 mubilage is of greater density than a B. P. 
mucilage of gum arable, and possesses much greater 
adhesive properties. As regards cost, an ounce «f 
ghatti gpm produces about twice as much mncilage as 
a similar amount of acacia and at one-twelfth its cost. 
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AN IHFBOVED DTIHB-WAITEB INDICATOR. 
In the accompanying illustrations is shown an auto- 
matically operating and effective device, whereby an 
operator on the ground floor will be always able to see 
at a glance the location of the dumb-waiter, no matter 
at what height in the shaft it may be. It is a patented 
invention of Mr. Louis Friess, of No. 155 West Eighty- 
third Street, New York City. The dumb-waiter is sus- 
pended in the shaft in the usual way, the rope there- 
from extending over two small grooved pulleys at the 
top and thence downwardly to its connection with the 
counterbalance weight. To vertically move the car, a 
large grooved wheel on the front end of the shaft, from 
which the car is suspended, is operated by means of an 
endless hand rope, such rope extending over the wheel 
and down on either side to the bottom of the shaft. On 
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ST7HB-WAITEB INDICATOB. 

Plan and Sectional Views. 

an intermediate cross bar at the top and on the rear 
"wall of the elevator shaft is journaled a short drum- 
shaft, with a large pulley, as shown in one of the small 
views, to which motion is communicated from a small 
pulley on the main shaft by a taut band, the difference 
ill the size of the pulley determining the travel of the 
I )Ointer of the indicator. A rope or cord from this drum 
shaft extends downward around a grooved pulley piv- 
oted on a weighted sliding block, and thence upward 
to an attachment on the rear wall of the shaft. This 




Colored Fires. 

For the benefit of those who may wish to celebrate 
the " birthday of our country," we copy from the West- 
ern Druggist : 

Red Fire. 

strontium nitrate 3 parts. 

Potaasium chlorate 1 " 

Shellac, in coarse powder 1 ** 

Mix. 

Green Fire. 

Barium nitrate S parts. 

Potassium chlorate 1 ** 

Shellac 1 " 

Mix. 

Violet Fire. 

Calcium carbonate , 2 parts. 

Malachite 2 *' 

Sulphur a " 

Potassium chlorate 6 " 

Mix. 

Purple Fire. 

Copper sulphide 1 parts. 

Strontium nitrate 14 " 

Calomel 14 '* 

Potassium chlorate. 15 " 

Shellac 5 " 

Mix. 

On account of the calomel, this must not be burnt 

indoors. 

Yellow Fire. 

Sodium nitrate 3 parts. 

Potassium chlorate 1 ** 

Shellac 1 " 

Mix. 

Blue Fire. 

Copper ammonia sulphate,..' 3 parts. 

Potassium chlorate 1 " 



Shellac. 
Mix. 



A TAIL GUABD AND LINE BEST FOB HABNESS. 

The attachment shown herewith, which is applica- 
ble to any harness, is designed to prevent the tail of 
the horse from becoming entangled with the lines, and 
also provides a rest whereby the lines will be held 
above and kept from entanglement with the harness. 
It has been patented by Mr. David Hand, of Nether- 
wood, N. J. The body of the device consists of a metal 
strip bent in V shape, with the ends of its members 
bent upward and outward, where they are attached to 
and support a horizontal rest bar having upturned ends 
or rings for the reception of the reins. Tho body of 
the device is curved longitudinally and in cross sec 
tion, as shown in the small view, to conform to the 
back and crupper of the animal, to which it is attached 
by means of an integral loop and billet, there being a 
pad on the under face of the body bar, so that it will 
not chafe or injure the back of the animal. At the 
forward end of the device is a short neck to which is 
secured a strap and buckle for attachment to the back 
strap of the harness. 



Trust Not Trusts. 

The Shipping List prints the following list of trusts 
which are now in existence in the United States : 



FBIESS' INDICATOB FOB DUHB-WAITEBS, ETC. 

attachment is made upon a short shaft, which has a, 
small hand wheel, convenient for regulation from one 
of the floors of the building, and by which any slack- 
ening of the cord may be taken up. The indicator face 
plate, to be seen at the rear of the shaft on the ground 
floor, has spaces for the reception of the names of the 
occupants of the different floors, with the number of 
the floors in regular order, and a stud from the weighted 
sliding block of the indicator device projects through a 
vertical slot in the face plate, this stud bearing a pointer 
to indicate the position of the dumb-waiter or elevator 
car above it. 

* I ■ > » 

A New Compound of Phosphorus.— Professor T. 
E. Thorpe, the well known chemist, has discovered a 
new compound of phosphorus (PiC), which takes the 
form of acicular crystals, melts with the warmth of 
the hand, and glows under the same conditions as 
phosphorus. It burns readily in oxygen and ahlorine, 
and forms a new compound with ethyl alcohol. 



Match Trust. 
Steel Rail Trust. 
Jute Bag Trust. 
Cordage Trust. 
Kerosene (Standard) Oil 

Trust. 
Borax Trust. 
Cotton Seed Oil Trust. 
Linseed Oil Trust. 
Paper Envelope Trust. 
Nail Trust. 
Barbed Fence Trust. 
Lead Trust. 
Nickel Trust. 
Sugar Trust. 
School Book Trust. 



AN IHFBOVED TILE OB BBICE CUTTING TABLE. 

An easy-running labor-saving device, designed to cut 
a strip of clay as it issues from the dies into bricks or 
tiles, the strip of elay furnishing all the operative force 
required, is represented in the accompanying illustra- 



Gutta Percha Trust. 

Copper Trust. 

Zinc Trust. 

Slate Pencil Trust. 

Iron • Nut and Washer 
Trust. 

Oil Cloth Trust. 

Ultramarine Trust. 

Whisky Trust. 

Gas Trust. 

Dressed Beef Trust. 

Distillers' and Cattle Feed- 
ers' Trust. 

Starch Trust. 

Cigarette Trust. 

Straw Braid Trust. 




BENSINO'S TILE OB BBICK CTTTTING TABLE. 

tion, and has been patented by Mr. Jacob Bensing, of 
Malinta, Ohio. On the inner sides of the supporting 
frame are horizontal metal side plates, having flanges 
on their inner sides forming guides for an endless car- 
rier, made up of transverse outer and inner blocks con- 
nected together and running upon anti-friction rollers, 
there being a vertical standard upon each end of all the 
outer blocks of the carrier. In vertical side standards 
of the frame a transverse shaft is journaled above the 
carrier, and upon this shaft is keyed a disk, on which 
sockets may be radially located. A cutter frame is de- 
signed to be attached to each socket, each such frame 
consisting of two sections having on each right-angled 
outer portion an anti-friction roller, a tongue on its 
inner end allowing of its adjustment in the socket to 
regulate the position of the cutter frame relative to the 
disk. A cutter wire connects the outer ends of the cut- 




HAND'S TAIL GUABD AND LINE BEST. 

ter frame sections, the wire being passed through a 
hook extension of a thumb nut seated in a screw- 
threaded bearing in one of the sections, whereby the 
wire may always be held rigid. In operation, as or- 
cutter frame is beginning to ascend from the carrlbt 
the wire of one of the following frames Is about enter- 
ing the strip, the cutting being regularly and evenly 
spaced, and the movement of the standards automati- 
cally revolving the cutter. The cutter wire necessarily 
follows the perpendicular face of the standard in its 
movement into and out of the strip, and the carriers are 
so hinged that the standards cannot tilt or get out of a 
vertical position. All dirt caused by the cutting falls 
between the blocks, so as not to form any obstruction, 
and all parts of the device are designed to operate with 
the slightest possible friction. 



AN IHFBOVED FENCE FOST. 

A metal fence post designed to be easily planted, to 
sustain a wire fence, or to which a supplementary 
wooden post may be attached, for rails or boards, is 
shown in the illustration, and has been patented by 
Mr. Jacob Copenhaver, of Glen Hope, Pa. The blade 
is broad enough to give it a firm hold upon the soil, 
and has ribbed edges and a spear-shaped point. At the 
top it has a shank, with holes, as shown in Fig. 3, for 
the attachment of a supplementary wooden or metal 
post, there being near the upper end of the blade a pro- 
jecting strap or bracket, through which a wooden post 
may be driven, as shown in Fig. 1. When a wire fence 
is to be supported, a short stake is driven through the 
bracket into the ground, as in Fig. 3, the supplement- 
ary metal post, consisting of two vertically-separable 
strips of metal, being attached to the shank by bolts 
passed through the holes provided therefor, the two 
parts of the post being thus clamped together. The 
supplementary metal posts have recesses or grooves to 
receive the wires, and the top parts of these posts, 
above the shank, are held together by clasps or clamp- 
ing pieces, which fit closely upon the post. 




COFENHAVEB'S FENCE FOST. 
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AN IHPSOVED CABINET FOB HOLDING SPOOL THBEAO. 
The accompanying illustration represents a cabinet 
designed to hold a full stock of thread, delivering a 
spool of any number on the pulling of a correspond- 
ingly numbered button, without the possibility of the 




HAYDEN'S SPOOL THBEAD CABINET. 

jamming of any of the spools, while provision is made 
tor the stowage of surplus spools, and readily return- 
ing spools that have been withdrawn. It forms the 
subject of a patent issued to Mr. James W. Hayden, of 
Lewisport, Ky. The cabinet has three main series of 
central and side compartments, from which lead two 
inclined troughs or ways, one on each side of the series 
of central compartments, to a receiving tray reached 
through an opening formed centrally in the front wall 
of the cabinet near its base. The compartments for 
the larger spools are nearest the front of the cabinet, 
and those for the smaller spools behind them, each 
compartment being proportioned to receive about the 
same number of spools, thus leaving behind the in- 
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matically in connection with the slide, one arm of the 
lever passing between the two lower spools in the com- 
partment before the slide is withdrawn, provision being 
also made to prevent the arching or jamming of the 
spools within their respective compartments. For 
conveniently returning the spools to a place of safety 
when they have been withdrawn from the cabinet and 
not used, two receiving trays are provided in the up- 
per part of the case, with swinging flap doors opening 
inward. In the space between the main interior com- 
partments and the front wall of the cabinet, on each 
side and in the middle, are also arranged narrow stor- 
age drawers. The preferred dimensions of this cabinet 
are : Length, 24 inches ; width, 20 inches ; height, 37 
inches. 
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Inwuring Employes. 

The Detroit Electric Light and Power Company has 
adopted a plan of insuring its employes, every one of 
whom carries a $5,000 policy, the premiums upon which 
are paid by the company so long as he is in its employ. 
The arrangement insures the employe's family in case 
of accidents, and protects the company from damage 
suits. Why may not other manufacturing establish- 
ments adopt the same plan, to the advantage of them- 
selves and their most prized helpers, the annual 
premium, to be paid only as long as the party remains 
in the employ of the concern? 

Special arrangements could undoubtedly be made 
with insurance companies to refund a large portion of 
the premiums paid, on the surrender of the policies 
when the insured is leaving his employer. 

♦ « » > » 

A NOVEL ABVEBTISINO DEVICE. 

The device represented in the accompanying illus- 
tration, designed to be conveniently carried in the 
pocket, suggests at once a ready means for efficient ad- 
vertising, by incorporating with the advertisement in- 
formation which it may be desirable for many people 
to keep for ready reference. It is a patented invention 
of Mr. John B. Williamson, of Louisville, Ky., the cut 
showing as its principal feature the representation of a 
conveniently unwinding and rewinding tape bearing 
the record of the fire alarm signal station numbers, to 
be made according to the requirements of any given 
locality. The device embraces but few parts, and can 
be manufactured in quantities at a small cost, any 
desired information or advertising matter being printed 
on the scroll or tape. 



WILLIAMSON'S TAPE ADVEBTISINO DEVICE. 

dined chutes a space for the stowage of spools, which 
space is reached through a door hinged to the base at 
the rear of the cabinet. The spool-receiving compart- 
ments are of such width that a number of spools may 
be placed side by side therein, and, that the spools may 
be properly upheld until wanted for delivery, a slide is 
arranged in connection with each compartment, the 
slides being adapted for withdrawal by being connect- 
ed through links with bell-crank levers, the latter be- 
ing also connected to pull rods terminating in buttons 
on the front side of the cabinet, such buttons prefer- 
ably being each numbered to correspond with the com- 
partment holding spools of a certain number. To pre- 
vent the passage of more than one spool at a time to 
the receiving tray, a lever is arranged to operate auto- 




A CUTTING TOOL ATTACHMENT FOB FLANESS. 
The illustration represents the application of an at- 
tachment which serves to hold the cutting tool off 
the bed of the work on the return stroke of the travel- 
ing bed on which the work is held, such return stroke 
being shown in the small figure, while the larger view 
represents the cutting stroke. It is a patented inven- 
tion of Mr. James Wilkinson, of No. 2544 Leithgow 
Street, Philadelphia, Pa. A bracket or frame, having 
an opening for the passage of the cutting tool, is at- 
tached thereto by means of a set screw, the cutting 
tool being held in the usual holder,'pivoted to the head 
of the planing machine. On the front end of the brac- 
ket is a projection, in which is held a transverse bolt 
on which is loosely fulcrumed a lever, hanging down- 
ward, and adapted to swing rearward on the forward 
stroke of the planer, such motion being limited by a 
beveled edge on the side of the bracket. On the up- 
per end of the hanging lever is a right-angled extension 
adapted to engage and rest upon the top of one side of 
the bracket on the return stroke of the tool, as shown 
in the small view, thus raising the cutting edge of the 
tool entirely off the work. The hanging lever may be 
placed on the transverse bolt at either side of the lug 
or projection from the forward end of the bracket, to 
always engage the lower end of the lever with that part 
of the work not yet planed. 



of pinions on their ends, with the horizontal shaft, to 
facilitate raising the wheel frame out of the current, 
other means being provided for completing or entirely 
effecting such task by hand cranks. Above the gear 
with which the horizontal shafts are connected is a 
gear adapted to be thrown into engagement with a 
crank gear connected with a pitman, whereby either a 
pump or an air compressor may be operated. The 
wheel proper consists of a number of radially extend- 
ing arms carrying vertical braces serving as stops for 




WILKINSON'S TOOL ATTACHMENT FOB FLANXBB, 



AN IMPBOVED WATEB WHEEL. 
A water wheel designed to be operated for driving 
any kind of machinery by means of belts or through a 
chain wheel, or for directly operating a pump or air 
compressor, is shown in the accompanying illustration, 
and has been patented by Mr. Lee Middleton, of Olarks- 
ville. Mo. On the upper part of the main vertical shaft 
is a collar riding upon an anti-friction bearing carried 
by the main frame, the lower end of the shaft being 
stepped in the base of a wheel frame, and there being 
on the sides of the latter frame grooved wheels and 
guides riding upon vertical ways of the main frame, 
whereby the wheel frame and wheel may be raised out 
of the current when desired. The upper portion of 
the main shaft has a feather which rides in a groove in 
the hub of a gear, this gear engaging gears carried by 
horizontal shafts, the latter gears being splined to posi- 
tion to be shifted into or out of engagement with the 
gear carried by the vertical shaft. The horizontal 
shafts carry pulleys and pinions, and the shifting of 
the gears is effected by means of levers fulcrumed in 
standards carried by the flooring. Just beyond the 
horizontal shafts are drum shafts, chains or ropes 
from which are connected to the wheel frame, the 
drum ahaftt being movable into engagement, by meaoi 



MIDDLETON'S WATEB WHEEL. 

hinged leaves, other bracing rods, connecting the ends 
of the radial arms, being in such position that the 
leaves when folded down rest upon them. As the wheel 
revolves, the leaves are adapted to automatically open 
out against the current as they come into position for 
the current to strike them, resting then against the 
vertical stops ; but when the radial arms to which the 
leaves are hinged, in the further portion of their revo- 
lution, move against the current, the leaves then as- 
sume a horizontal position, resting upon the horizon- 
tal bracing rods. 

^ I M I » 

AN IMPBOVED OIL OB GAS STOVE. 

The illustration shows a simple form of stove designed 
to burn oil or gas, and to give out a large amount of 
heat in proportion to the quantity of fuel consumed. 
It has been patented by Mr. John A. Field, of No. 822 
College Avenue, Racine, Wis. Within the body of the 
stove, and cast with or attached to the upper section, 
is a hollow air cylinder, nearly filling the interior, there 
being an annular flue between the cylinder and the 

walls of the stove, 
through which 
the smoke and 
noxious gases pass 
up the chimney. 
There is an open- 
ing from the outer 
air to the lower 
end of the interior 
cylinder, and a 
similar opening 
from its upper 
end, controlled by 
a damper, and on 
the top of the cyl- 
inder is an evapo- 
rating pan. At- 
tached to the 
under side of the 
cylinder is a D- 
shaped generator, 
the lower oval 
side of which is 
perforated, and 
into this genera- 
tor projects a pipe 
from an oil tank, 
there being at the 
inner end of the 
pipe a roll of as- 
bestos or similiar 
material, on which the oil flows and is burned. In the 
oil supply pipe is a coil to act as a trap to prevent gas 
from the stove passing back through the pipe. Gas 
may also be readily burned instead of oil, by the use 
of a screen burner in the generator, below which is a 
dish-shaped receptacle having its central portion 
formed into a hollow cone, through which air passes 
to feed the flame. A damper at the bottom admits the 
neoefiary supply of air. 
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FIELD'S OIL OB 0A8 STOVE. 
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Meanwhile the rescuing party fought the deadly 
sands desperately. They could not dislodge the body 
from the tenacious grip of the sands. Then the sands 
rose quickly, bubbling up like the waters of a spring. 
They surrounded the man's head and covered him 
entirely. John Parsells stood at bis father's head, and 
with a shovel worked furiously for nearly two hours. 
Three times he succeeded in clearing the sands from 
his father's head, but they rapidly covered it again, 
being forced up, no doubt, by the crowds which pressed 
closely about the well. Trenches were dug at the sides 
of the well, iu the hope>that the man might be extri- 
cated in that way, but they were quickly refilled. 

After working for a long time the rescuers succeeded 
in dragging out the body, but when the sands had 
closed over Mr. Parsells' head the air-tube fell from his 
mouth and he was suffocated. 

Mr. Parsells was one of the oldest and most respected 
of the citizens of his village. He leaves a wife and six 
children. 

■ < I ■ » ^ 

FHOTOGBAFHIC NOTES. 

Salted Paper for Enlargements. — The Bulletin of 
the Photographic Society of Italy, published at 
Florence, gives in its last number a special formula 
for salted paper for enlargements, communicated to it 
by Signor G. Moretti, a member of the society and 
director of the studio forthe Dilettanti Photographers 
in Florence. The formula is this : 

Water 1,000 grammes. 

Gelatine 3 " 

Chloride of godiam 4 to 6 " 

Citrate of soda 31 " 

Ammonia ohiorhydrate 13 to 16 *' 

The gelatine, cut up into very small slices, is first dis- 
solved in the tepid water ; afterward the other sub- 
stances are added ; when all are dissolved, the solution 
is filtered, and placed in bottles for use. To prepare 
the paper, the mixture is poured into a b^sin, and the 
sheets are allowed to float for three minutes, using the 
same precautions as in the preparatioB of albumenized 
paper. After the moisture has been removed from the 
sheets prepared with this solution, they are sensitized 
on an ordinary 12 per cent silver bath, and when dry 
they may at once be used, and a beautiful tint, imitat- 
ing perfectly that of hematite, will be obtained. When 
the bath above described is employed, especially if it 
be fresh and uncontaminated by any noxious vapors, 
the sensitized paper may be kept in excellent condition 
for three days during the summer, and for a week in 
the winter reason. 

Combined Toning and Fixing Bath for Qelatino- 
Chloride Paper. — Mr.. R. E. Liesegang, a young but 
very serious investigator, haa made careful experi- 
ments in order to find out the most e£Bcient combined 
toning and fixing bath for prints on gelatino-chloride 
paper. He recommends the following one : 

Solution No. 1. 

Eyposnlphite of eoda 200 grammes. 

Alum.... 80 " 

Nitrate of lead (palverized) 2 ** 

Boiling water 400 c.c 

The solution is allowed to stand for two days ; then 
once more 400 c.c. of boiling water are added, and the 
solution is filtered. Meantime, the following solution 
is prepared in a bottle : 

Solution No. 3. 

Salphocyanide of ammonia 160 grammes. 

Water l.aOOc.c. 

Solution No. 1 is mixed with solution No. 2, and then 
added : 

Solution of gold chloride (1 per cent) 10 to 20 c.c. 

With this bath the prints take any desired tone within 
three to five minutes. — H. E. Qunther in Photo. News. 

^ « » >♦ • 

A Great Volcanic Eruption in Alaslia. 

A recent dispatch from San Francisco brings word 
that Bogoslov, the Alaskan volcano that rose from the 
ocean depths about seven years ago and blazed and 
smoked for a time, is again in eruption. 

This recent eruption began February 10, and has 
continued at intervals. April 17 and 22 there were signs 
of great activity, smoke and flame pouring from the 
lofty crater, and rising to a great height. The sky for 
weeks was clouded with ashes, and these fell in liberal 
showers in the town of lUuliuk, forty-four miles to the 
eastward. 

To the people who saw the eruption it seemed a pil- 
lar of fire and smoke fully fifteen miles high, rising 
from the horizon and losing itself in the low clouds. 

Professor Davidson, of the Coast Survey, estimates 
that the volcanic pillar must have been sent up to a 
height of at least four miles above the sea. 

Captain Everett Smith, of the steam whaler Orca, 
passed near the scene soon after the first eruption. He 
noted that four new islets, each detached, but near 
the volcano island, had arisen from the depths. As 
the ocean bottom here, off Bogoslov, sounds 844 
fathoms, and there is a depth of 1,200 fathoms about 
twelve miles away, an idea may be gained of the tre- 
mendous energy required to raise an islet from the 
ocean bottom above the surface. 



Tlie Economic Uses of Leaves. 

Of the three divisions of nature's products, man is 
most chiefly indebted to the vegetable kingdom, 
whether for his food, medicine, or domestic comforts. 
Every part of plants and trees is more or less util- 
ized by savage and civilized men, and a common cate- 
gory might be fiirnished by the various uses of the 
separate parts — the roots, stems, sap, bark, fruit and 
seeds, and leaves. 

If we take the last-named, the foliage, apparently 
the most insignificant part of the plant, how depend- 
ent are we on these for food, clothing, medicine, dyes, 
stains, and various comforts. 

The miscellaneous application of leaves for different 
purposes as domestic appliances, and for manufactur- 
ing uses, of themselves would furnish a long list ; some 
few of these we may pass under notice, because their 
adaptability and usefulness are mainly confined to 
tropical countries. It is true that some leaves have 
been utilized by the paper maker, as in those of the 
dwarf palm, maize leaves, and others, but this is only 
on a small scale. 

The leaves of many palms are largely employed for 
making hats. Those best known are Panama hats, so 
named from being shipped from that port. These are 
made from the finely plaited fiber of the leaves of a 
South American screw pine (Carludovica palmata). 
These hats are much prized for wear in the tropics, be- 
ing light and flexible, and can be washed and bleached 
repeatedly. 

The tree has no stems, the leaves have long slender 
petioles, springing from the ground ; they are some 
two feet long, fan-ehaped, and four-parted, each seg- 
ment being again ten-cleft, so that when folded in 
venation, each segment on its own rib, there are eighty 
layers in a young leaf. The tree occurs only on the 
slopes of the Andes. 

About 200,000 dozens of these hats are made in Ecua- 
dor and different States of South America. These hats 
are distinguished from all others by consisting only of 
a single piece, and by their lightness and flexibility ; 
they may be rolled up and put in the pocket without 
injury. 

In the rainy season they are apt to get black, but by 
washing with soap and water, besmearing them with 
lime juice, or any other acid, and exposing them to the 
sun, their whiteness is easily restored. The plaiting of 
the hats is very tedious and troublesome ; the coarse 
ones may be finished in two or three days, but the fine 
ones take as many months to plait. It commences at 
the crown and finishes at the brim. The hats are made 
on a block, which is placed upon the knet?s, and re- 
quires to be constantly pressed with the breast. The 
hats vary in price, according to fineness and quality, 
from 20s. to as many pounds. 

Tlie unexpanded fronds of Livistonia australis, pre- 
pared by being immersed in boiling water, are dried, 
and the fiber thus obtained is much valued for the 
manufacture of hats in Australia, which much resem- 
ble the celebrated Panama hats. 

The rough leaves of the Chumico (Curatella ameri- 
cana) and of Davilla lucida are used for cleaning iron, 
and polishing and scouring wood. Curatella alata is 
used in the West Indies for polishing bows, sabers, 
etc. ; and C. sambaiba in Brazil — indeed, they serve all 
the purposes of sandpaper to the Indians for polishing 
their blow-pipes and war clubs. The leaves of Celtis 
c.'ientalis are used for polishing horns In the East 
Indies. 

The foliage of Ouiacum ofiBcinale is very detersive, 
and is frequently used in the West Indies to scour and 
whiten floors, which it is said to do better than soap. 

Leaves sewn together are much used in India as sub- 
stitutes for the plates and dishes of more civilized life. 
It is not always poverty that leads natives to use them 
in preference to metal or porcelain articles, as caste 
or custom has often some influence in the matter. The 
leaves principally used are those of the Egyptian lotus 
(Nelnmbium speciosum), Bauhinia species, Semecar- 
pus anacardium, Butea frondosa, those of the banyan 
(Ficus bengalensis), by Brahmins, and the plantain 
leaf (Musa paradisaiaca). 

The leaves of Bauhinia Vahlii are used in the con- 
struction of the curious, rude leaf bellows in Sikkim, 
with which the natives of the hills smelt iron. These 
leaves, when sewn together, are used as plates, cups, 
rough table cloths, rain hats and caps. The leaves 
are heart-shaped, and above a foot in breadth, and 
the same in length. Sewn together with twigs, they 
also serve for baskets for holding pepper, turmeric, and 
ginger, and are likewise used for thatching. 

Under the name of "Ch?ttahs,"a kind of umbrella 
hat or sunshade is made in the East of the leaves of 
the Licuala peltata and the Talipot palm, or a Plan- 
tain leaf. These Chattah hats are much worn by the 
plowmen, cowkeepers and coolies of Bengal and Assam. 

The large fan-shaped leaves of the Talipot palm 
(Corypha flabelliformis) are, like those of the Palmyra 
palm, carried over the heads of people of rank as an 
umbrella, and also used for making books, and for va- 
rious domestic purposes. The leaves are also cut up 
into neat bracelets, worn by Santal girls in India. 
Those of Vanda Roxburghii, split, are also worn by 



them as anklets. Those of another species, Borassus 
»thiopicus, occur as much as 12 feet across; they serve 
also for the manufacture of baskets, mats, ropes, and 
sieves. The leaves of Nipa fruticans attain a height of 
15 to 20 feet, presenting a very handsome appearance, 
resembling the fronds of huge ferns. This graceful 
Eastern palm is utilized in various ways, the principal 
being in the manufacture of thatching for house roofs, 
in the East called " Ataps." This manufacture is quite 
an industry of itself, and affords employment to many 
natives,chiefiy women, the men simply bringing cargoes 
of the fronds to the women, to be stitched with split 
rattans, and made up. Atap roofs are the best adapted 
for these climates, for while the winds are never strong 
enough to blow them away, they afford the coolest 
protection against the sun of any kind of roofing 
known. 

The leaves of the Palmyra palm (Borassus flabelli- 
formis) were formerly used like paper, to write books 
on, and to this day they are applied to this purpose 
in Orissa, Southern India, and Ceylon, where an iron 
style is employed to write upon them ; in certain parts 
of Bengal, young children use them to write the 
alphabet lessons on. They are largely employed for 
making pans, bags, winnows, hats, umbrellas, and 
for thatching, etc. The leaf takes a dye well, and is 
worked up in Madras into pretty colored patterns in 
baskets and mats. 

The slips of Talipot and other Palm leaves are com- 
ing into European commerce for the manufacture of 
ornamental braids, and in the construction of straw or 
Leghorn hate. The fiber obtained from the base of the 
leaves of the Chusan Palm (Chameerops fortunei) is used 
by the Chinese for making hats and coarse clothing. 
The sale of Palm leaves for decorative purposes in the 
towns of Elche and Alicante in Spain produces a con- 
siderable income to the towns. 

Kadjan mats, manufactured out of Nipa leaves, are 
indispensable for traveling purposes. Packed up in 
the smallest compass when not required, each mat is 
capable of affording sufiicient cover at night for two or 
three persons, either in boat or forest journeys. They 
also form, almost exclusively, the material for side walls 
and divisions within houses. The young leaf unfolded 
and dried, under the name of Roko, forms the favorite 
covering for cigarettes in the Malayan Peninsula in 
preference to paper. 

The large leaves of the Teak tree (Tectona grandis) 
are used for plates, for packing, and for thatching. 
The leaves of Cordia myxa are employed as plates in 
Pegu and to cover Burmese dheroots. In Bangalore 
the leaves of Canna indica are used by the natives in 
lieu of plates, to serve their Ragi or Millet puddings 
and other dishes on. The leaves of the Papaw tree 
(Carica papaya) are employed by the negroes in wash- 
ing linen, as a substitute for soap. They have also the 
property of rendering meat wrapped in them tender, 
owing to the alkaloid papain which they contain, and 
which acts as a solvent. 

For cordage and other textile purposes, numberless 
leaves are used, and they serve very generally for pack- 
ing and wrapping up small parcels in India. In Guiana, 
Tibisiri fiber is obtained from the inner surface of the 
spiral leaves of the Ita Palm (Mauritia flexuosa). It is 
used by the Indians for making hammocks, etc. The 
leaves are cut before they are open, and the midrib 
separated by drawing each division of the leaf through 
the finger and thumb. After drying, the fiber is ready 
for use without further preparation. About a quarter 
of a pound may be procured from each leaf, and if the 
central leaf is left uninjured, no evil effect is produced 
on the tree. Bags or matting could be cheaply and 
easily made from this fiber, as well as hats similar to 
those known as Panama. 

The foregoing is only a brief enumeration nf some of 
the many uses to which leaves are industrially ap- 
plied.— P. L. Simmond.s, Gardeners' Chronicle. 

The Perils of (Quicksands. 

A remarkable example of the dangers of working in 
quicksands occurred recently at Woodside, N. T. An 
intelligent man, Mr. James H. Parsells, undertook to 
build a well near his house. The well was 15 feet deep 
in the center of a quicksand. Mr. Parsells went into 
the well to repair a pipe when the sides caved in, partly 
burying him. When he was discovered, his head and 
part of his body were still above the sand, which was 
slowly pressing around him. He did not seem to be 
much injured, for he was cool and self-possessed, and 
with a calm voice himself directed the excited villagers, 
who were eager to rescue him. 

Steven ftnd John Parsells, aged fourteen and nine- 
teen, worked desperately to save their father's life. 
Dozens of men with shovels worked around the well, 
while others fastened ropes under Mr. Parsells' arms. 
Ten men pulled on the rope from the second story of 
the new house, until deep ridges were made by the rope 
in the window sill, but all the efforts to pull out the man 
failed , and the sand packed itself more solidly around 
his form. It continued to 'rise, stealing up over his 
shoulders and about his head. Stimulants were given 
to the doomed man, and a rubber tube was placed in 
his mouth to supply him with air. 
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Xhe Flr«t American Tin mil. 

An interesting account of the mill of the Glendale 
Tin Mining Co., the first tin mill established in the 
United States, and from which is now being put out 
the first fruits of the Dakota tin mines, is given in the 
Rapid City Republican. That paper states that the 
mill is located on Iron Creek, about 22 miles southwest 
of Rapid City, at the foot of the mountain in which 
the mines are situated. The mill proper measures 
50 feet in width by 100 feet in depth, and is divided 
into three stories. It is unique in plan, compact and 
convenient, well built in all particulars, and protected 
from all danger of fire, both by a system of water pipes 
and by having roofs, etc., covered by a thick asbestos 
coating. 

Either steam or water power may be used for run- 
ning the machinery. The steam equipment consists 
of two 100 horse power boilers and a 100 horse power 
high speed engine. The water power equipment con- 
sists of a flume 20 by 24 inches in section, bringing the 
water from a dam on Iron Creek, IJ^ mile.s distant from 
the mill, giving a head 100 feet pressure at the wheel. 
About 500 miner's inches of water are supplied to the 
turbine wheel, which was manufactured by Craig, 
Ridgeway & Co., of Coatsville, Pa. The water power 
will be used except during short cold snaps in the 
winter, the engine being placed in the mill as reserve 
power in case of accidents. 

The ore is hoisted from the main shaft, and dumped 
first into an ore bin of 800 tons capacity, located high 
up the mountain over the mill. From this bin it is 
conveyed to the mill by a wire rope bucket tramway, 
the loads going down hill to the mill, hauling the 
empty buckets back to the mine. The ore buckets 
mechanically deliver their contents into a 175 ton ore 
bin, above and back of the mill. The large lumps of 
ore are crushed, first by a Gates crusher, then passed 
through a drier to a set of Gates improved Cornish 
rolls ; thence elevated to a set of rotary sizing sieves. 
From the sieves the finer sizes are conveyed to a set of 
Paradox concentrating tables, and the coarser sizes to 
common Hartz jigs. The screens, jigs, and concen- 
trators separate completely all of the mica, quartz, 
and feldspar, leaving clean concentrates of cassiterite 
or oxide of tin, ready to be smelted into bar tin. The 
concentrates are, for the present, being shipped to 
Chicago to be smelted, but it is the intention of the 
company to erect at once a smelting plant in the hills. 
The first shipment of concentrates to Chicago yielded 
65 per cent of metallic tin, and the second shipment 
68 per cent ; and it is expected that with more practice 
they will yield over 70 per cent. 

The main vein measures from 28 to 32 feet in width 
at the outcrop, and over 40 feet in the lower working. 
There is no doubt as to the true fissure character of 
the vein, as it cuts the slates at nearly right an^, -5, 
and has well defined polished walls with a thick clay 
gangue or cleavage. The vein stuff is principally 
albite (white feldspar), with here and there white, 
glassy quartz. The black crystals of tin oxide are dis- 
seminated all through the vein material, varying in 
size from crystals weighing an ounce or more to those 
as fine as grains of pepper. Assays and tests from the 
different workings give an average of over 3 per cent 
metallic tin, while picked or specimen rock is often 
blasted out that will yield over 30 per cent of the white 
metal. With these large bodies of ore, and the excel- 
lent facilities for mining cheaply, there is no question 
but that the present mill, with a capacity of crushing 
and concentrating 100 tons of ore per day of 34 hours, 
will soon be supplemented by a still larger mill. 



Eleclrlclty Taking the Place of Steam. 

Prof. Elihu Thomson, in speaking on "The Problems 
of the Future," says : " In the near future railways will 
be run by electricity ; not the small roads, I mean, but 
really the large ones connecting cities, and there is no 
reason why we should not expect higher speeds than 
we can attain at present with our steam locomotives. 
There we have reciprocating parts that must be put in 
motion, stopped, and reversed continually, while in 
the electric locomotive we have the simple rotary mo- 
tion, which is all we need, which makes it possible ac- 
cordingly to run at a much higher rate of speed. 
Although the steam locomotive has been very much 
improved, yet it can hardly compare with the economy 
of stationary engines, placed where they can have an 
abundant water supply for condensing purposes. We 
can, therefore, by employing stationary engines and 
electric roads, do away with a great deal of unnecessary 
weight, and the moving parts being symmetrical, we 
can attain a much higher speed, say a hundred miles 
an hour. This would be a grand step forward, which 
would save us a great deal of time. It might even be 
possible to reach a speed of 150 miles an hour. It sim- 
ply depends upon finding the method of applying suf- 
ficient power, and building the locomotives to suit, 
arrangements being adopted to keep the cars on the 
track." 

^ < » »» 

A DERRICK used by a shipping company at Ham- 
burg can pick up a ten-wheeled locomotive with 
perfect ease. 



Edible Birds' Nests. 

Travelers going from Hong Kong to Bangkok or 
Singapore by steamer pass along the coast off Annam 
and near a group of islands that are at once pictur- 
esque and curious. Behind them is Tourane, an ancient 
French settlement, the stopping place of steamers 
bound for Hue and Haiphong, and destined to be an 
important commercial port in a not very distant future. 

Several of these islands produce an important article 
of commerce — that is, the edible birds' nests, which 
have caused considerable learned discussion among 
scientists. They are as dear to the Chinese palate as 
to the Chinese purse. It is a singular fact that Annam 
is the only country that produces them. Why the 
swallows select this locality as a habitation, and no 
other, when there are islands apparently as eligible 
scattered all along the Asiatic coast from Sumatra to 
Korea, is a mystery that the scientists who have given 
the subject so much attention have never attempted to 
elucidate. Had Banquo lived in these times, he might 
have given an explanation as poetic and reasonable as 
that which he gave to Duncan for the preference mani- 
fested by the Scotch martins for the pure and delicate 
air that bathed Macbeth's castle. The swallows' nests 
are a source of riches to the region. Their value is 
said to have been discovered some hundreds of years 
ago, during the reign of Gia Long, who promised a 
liberal reward to any one who would discover a new 
and profitable article of export within his realm. The 
nests discovered on the island of Nam Ngai were pre- 
sented to the sovereign, who, faithful to his promise, 
offered a patent of nobility to the finder. This was 
respectfully declined, and instead a monopoly of the 
harvest was accepted by the discoverer for himself and 
his descendants. This privileged family was to pay 
yearly eighty pounds of the nests to the emperor as 
royalty. On the other hand, they were to be exempt 
from personal taxes, from military service, and from 
contributions of personal labor, such as are common in 
Oriental countries. They formed a family league of 
forty or fifty men, elected two of their number as 
leaders, under the title of gnan and dot, and founded 
a village convenient for their commerce, which still 
exists under the name of Yen Xa — "Village of the 
Swallow's Nest." The nests are the product of a sali- 
vary secretion of the birds. As to their mercantile 
value, they are divided into three distinct categories. 
The most valuable are those into which there enters a 
certain proportion of the blood. These are called yen 
huyet. Singularly enough, they can only be produced 
by the birds affected with a malady which resembles 
consumption, and which is attended by copious hem- 
orrhage. Nests of this kind are in great demand. 
They are rare, and are gathered only in the spring. 
Local tradition says that these birds died of exhaus- 
tion, or of consumption in its advanced stages, before 
the end of the second winter. Scientists being scarce 
among the Annamese, and the French colonists not 
having yet bad suffioioiii lime for observation, it is not 
known whether this disease is peculiar only to a part 
of the birds or whether the salivary secretion that 
causes the malady causes the death of all of them after 
a year or two of existence. The smallness of the quan- 
tity of these nests annually gathered — which is only 
three or four pounds — would seem to indicate that the 
disease is only partial and peculiar to those possessed 
of the weakest lungs. All other nests {yan soo) are 
classed as second quality. Nothing but the saliva of 
the bird enters into their construction. They are 
gathered in the spring, summer, and autumn. The 
spring harvest is the most valuable because it includes 
the two qualities. Two nests of the first quality weigh 
one ounce, and are worth at the place of production 
five Mexican dollars at current value in Annam. Those 
of the second quality are worth little more than half 
as much. The summer gathering is entirely of nests 
of the second quality. They are smaller and less com- 
pact. It requires four of these to make an ounce, 
which is worth two Mexican dollars. The autumn 
harvest is still less valuable. The nests are scarce 
and not highly esteemed. It requires seven to make 
an ounce, which is not worth more than $1.20 to $1.40. 
Experts express the opinion that this third gathering 
should be dispensed with, since it is worth so little and 
there is danger of. destroying the eggs. Nearly all the 
nests are sold to the Chinese living in the cities of 
Annam and Tonquin or sent to Chinese ports. Only 
the Chinese and some high mandarins of the Court of 
Hue, who prefer the Chinese cuisine., can afford the 
luxury. They are eaten by the Chinese cooked with 
flesh or with sugar, having first been cleaned of all 
extraneous substances by a liberal application of hot 
water. When cooked with fowl or game, fruit of the 
water lily is added. Chinese physicians prescribe them 
as a sovereign remedy for diseases of the lungs, asthma, 
disordered digestion, and most other maladies. If they 
have curative qualities of the kind mentioned, they 
probably share them with other alimentary substances 
containing more or less gelatine. The good qualities 
of the nests are estimated no doubt in proportion to 
the price. It is certain that, as an article of diet, they 
have made little impression on Western nations. 
The harvest is made in a manner simple and pictur- 



esque. Sections of bamboo are thrust into the holes in 
the side all the way up the precipice, forming an im- 
mense ladder bj' whose rounds the coolies ascend, 
detaching with a knife as they go the nests glued to 
the walls. One of the family which monopolizes the 
industry watches meanwhile anxiously below to see 
that the laborer does not in gathering detach some 
portion of the precious nest and secrete it about his 
person. The operation is full of danger, and annually 
costs several lives. The monopoly is at this moment 
in danger of passing into other hands. A rich Chinese 
company of Hong Kong, which is building a handsome 
European hotel at Tourane, and which has branch 
houses in the principal cities of Annam and Tonquin, 
if offering the Hue government a handsome bonus for 
the privilege of gathering the nests. The monopolists 
are greatly excited at the prospect of losing it, and in 
support of their claim are offering in evidence the very 
document given to their ancestors by the Emperor Gia 
Long. Money is needed at the court of Hue, and the 
ancient manuscript will be critically scrutinized by 
Annamese officials to discover if it is indeed a grant in 
perpetuity or whether there is not a chance to make a 
good round sum by the transfer. In the meantime the 
swallows, instead of seeking haunts free from invasion, 
come back punctually with every recurring season, 
regardless of their health and this increasing spolia- 
tion. Other swallows in other countries can return 
peacefully to their last year's nests in the ensuing 
spring. These swallows of Annam must keep on pan- 
dering to an aristocratic desire, building and rebuild- 
ing their homes and giving their life's blood forever to 
satisfy a diseased Axipetxte.— Shanghai Courier. 

» I ■ I » 

A European Census. 

Americans who are loudest in their groanings about 
several census questions should look at the inquisition 
to which the Germans are subjected. 

The German year book gives the figures of even th: 
income tax. An income of $350 or less is not taxed, 
and up to $750 the tax is nominal. For incomes over 
$750 the owner must swear as to the truth of the 
figures he gives. The exact rental of each dwelling is 
obtained, and the average rentals for different condi- 
tions are published. The showing for the year 1885 
makes the average rental for a single room without a 
stove — or an " unbeatable" room, as the expression 
used is — a sum that corresponds in our money to $30 
per year. It makes the rental for a single room with 
a stove in it — or a single " beatable " room — 150 ; for 
living apartments consisting of two " beatable " rooms, 
$85 per annum ; for apartments consisting of three 
such rooms, $150 ; for four " beatable " rooms, $200, 
etc. 

No personal liberty in Berlin. The police methods in 
Berlin greatly aid in the preparation of an accurate 
census. No room can be rented at a hotel or boarding 
house, and no apartment or house ^an be legally 
leased, until the landlord has sent to the police the 
name and purpose of the newcomer and the length of 
time for which he will probably make the city his 
home. The same method is in vogue in other German 
cities. The experience of one of the professors of the 
University of Pennsylvania last summer is significant 
as to the effectiveness of these methods. Wishing to 
communicate with an American lady who was abroad 
and, as he thought, in Leipsic, he wrote to the police 
of that city. The answer declared that no person of 
the name was in the city. A similar letter was sent to 
the police headquarters of Dresden, and a similar 
answer was received. When, later, however, the pro- 
fessor wrote to the police of Berlin, the reply announced 

that Mrs. was living at No. street, on 

the floor. 



Oolden naeneslum. 

M. N. Varren finds that when the metal magnesium 
is heated in a current of ammonia thoroughly dry, 
and keeping the temperature below a red heat, it com- 
bines with the gas without changing much in appear- 
ance, though its chemical properties are much modi- 
fied ; for instance, it will not melt below a bright red 
heat, and burns, when red hot, with violent decrepita- 
tions or small explosions. If the current of ammonia 
is continued, and the metal in this form heated to 
bright redness, it is gradually converted into an 
orange yellow substance which is permanent. This 
new product dissolves in acids, and the solution con- 
tains ammonia. When fragments of magnesium 
which have been kept at a dull red heat for some time 
come in contact with gaseous ammonia, it often happens 
that their surface becomes dark yellow and shines like 
gold. The exact nature of this golden magnesium has 
not yet been made out. 



A LOCOMOTIVE working under a pressure of 140 to lui. 
pounds to the square inch may move a railway train at a 
velocity of 60 miles per hour, which we are apt to think 
of as a wonderful speed. But it is slow compared with 
the rate of -motion of the projectile from a modern 
great gun. Such projectile flies at the rate of 1,365 
miles per hour, impelled by a pressure of 35,000 to 
40,000 pounds per square lucb. 
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TEE H0T7NT PLEASANT YASD OF THE PENNSYLVANIA 
BAILBOAD, AT JEBSEY CITY, N. J. 
The Pennsylvania Railroad proposes to elevate its 
tracks through Jersey City. In connection with this 
work the establishment of a track yard for storage of 
passenger cars and locomotives and for the drilling and 
making up of trains became necessary. Operations are 
in progress near Jersey City Heights upon such an es- 
tablishment, which when completed will include store 
rooms, track yard, watering facilities, and the largest 
round house upon the Pennsylvania road, if not in the 



these wells across the marshes, supported in many 
places by piling, and crossing the Hackensack River 
100 feet south of the regular railroad bridge. Knuckle 
joints were used for this crossing. 

It next rises up the hill and discharges into two reser- 
voirs, south of the main line of the road, near Marion. 
Each of these is 80 feet in diameter and 9 feet deep, 
roofed over with wood. The sides are of stone with a 
lining of brick placed on edge and parged with cement. 
Their united capacity is 700,000 gallons. The pump at 
East Newark, which'is placed between the four wells, is 



placed, which is now about completed. Its external 
diameter is 330 feet. Its outer wall is of brick. Its 
interior wall or that facing upon the turntable is of 
iron, as is also the roof. The turn table in the center 
is turned by power. Accommodations for 44 locomo- 
tives are provided. On the line of track passing 
through its entrance and exit are two stand pipes con- 
nected with the general water system for engine sup- 
ply. The head of water maintained throughout the 
yard by the reservoirs is 60 feet, enoug>h to throw water 
over the highest building that will t>e erected there. 
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NEW LOCOMOTIVE ROUND HOUSE AND SUFFLT WELLS FOB THE FENNSYLVANIA BAILBOAD. 



world. We here illustrate some features of this work. 
The first thing to be seen to was the supply of water. 
Four six-inch driven wells were established at East 
Newark or Harrison, close to the banks of the Passaic 
River. These were driven 80 feet, bringing them 
about 50 feet below the bottom of the Passaic River. 
The water was analyzed in the laboratory of the 
Altoona shops, and found to be an excellent water for 
boiler purposes as well as for drinking. In the wells 
the water rises to within 18 feet of the surface, and dur- 
ing two weeks' consecutive pumping, day and night, 
with an eightinch Niagara pump, could not be lowered 
any. A line of ten-inch cast iron pipe is carried from 



a ten-inch Worthington pump, and has a capacity of 
400 gallons per minute. Ultimately a second pump 
will probably be connected. The water is thus drawn 
from the wells by suction, and forced through about 6 
miles of pipe to the reservoirs. To provide for acci- 
dents, the Jersey City water supply is connected also 
to the reservoirs, but of course will only be used in 
emergencies. From the reservoirs the line of pipe is 
taken down the hill to the track yard, and the supply 
is there distributed by branch lines among the tracks. 
It is to be used for washing cars, for supplying boilers, 
and to furnish the passenger ears with drinking water. 
Near the center of the yard the round house is 



The yard, which is to be known as the Mount Pleasant 
Passenger Track Yard, will have a capacity for 600 cars. 
A train entering Jersey City will run on one side of the 
round house down to the ferry and discharge its pas- 
sengers. The drilling engine will take the empty cars 
in charge, drawing them back over the elevated road 
to the yard, where they will be stored upon the tracks 
on the other side of the round house. The engine re- 
turning on a special track will run beyond the round 
house and will enter it on the further side, receiving 
water if necessary before going in. It will then run 
upon the turn table and be driven into its own stall. 
On leaving the round house the engines go out at the 
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other end, and there also pass a stand pipe in order to 
be watered if necessary. Interlodciog switches will be 
provided at one or both ends of the yard. 

While the work is incomplete, such parts of it as are 
available are being used ; thus the well water is already 
in use for constructional purposes, and the round house 
itself will very soon be occupied by engines. When 
completed, the buildin^^ will all be lighted 
by electricity, the Pullman car service and 
the ordinary car service will each have large 
store rooms, a special electrical plant will be 
installed, and eventually a very complete 
system for passenger car service will be in 
operation. 

* « » I m 
Flrn Hydranta. 

The need of having plenty of street hy- 
drants was illustrated by Chief Scannell, of 
the San Francisco Are department. With 
the aid of his most powerful engine he re- 
cently gave the grand jury and the mayor 
and supervisors of that city an ocular de- 
monstration of the crying need for proper 
protection against fire of additional fire hy- 
drants. Of course the gentlemen knew per- 
fectly well that in many parts of the city the 
distance between the hydrants was from 
1,500 to 2,000 feet, but it is probable that 
they never before realized so thoroughly 
how great was the loss in power of a stream 
caused by the friction in the long line of 
hos^ thus made necessary. It is safe to say 
that they were somewhat surprised when, 
after seeing water thrown 206 feet through 
100 feet of hose, the pressure at the nozzle 
standing at 90 pounds, 900 feet more of hose 
were coupled on and the enfeebled stream 
fell to the ground just flfty-four feet from the nozzle, 
where the pressure mark was but six pounds. 



Soapalone and Its IJaea. 

A writer in a London journal calls attention to the 
unappreciated uses and preservative qualities of soap- 
stone, a material, he says, which possesses what may 
be regarded as extraordinary qualities in withstanding 
atmospheric influences, those, especially, which have 
so much to do with the corrosion of iron and steel: and 
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THE "AXXBICAN 8T8TEH" 07 ELECTBIC ABC 
LIGHTING. 

It is almost needless to say at the present day, when 
dynamos are used in nearly every city and village and 
in many isolated places for the purposes of illumina- 
tion, that the dynamos and machinery employed for 
such use should be of the simplest character, as it can- 
not be expected that an accomplished electrician or 
engineer will accompany every electric lighting plant, 
large and small. 

The dynamo shown in the annexed engraving is 
based upon the principle of the well known Gramme 
machine, the pioneer of efficient dynamos. The ma- 
chine, as develop)ed by the New American Electrical Arc 
Light Co., is a great improvement over the original 
Gramme. It has been simplified, its parts have been 
rendered accessible, the armature 
is provided with means for free ven- 
tilation, the commutator is so con- 
structed as to avoid short-circuit- 
ing, and the commutator bars are 
made removable, so that one or 
more may be taken out of the com- 
mutator without disturbing the 
rest. 

The lamps used in connection with 
this dynamo are practical and effi- 
cient. It is claimed that 2,000 can- 
dle power lamps are run in connec- 
tion with this machine with an 
expenditure of seven-tenths of a 
horse power eat^. The machines 
range in capacity from 1 to 50 arc 
lights, each of 2,000 candle power, 
and they will supply a proportion- 
ately increased number of lamps of 
1,200 candle power. 

It may be of interest to state that 
this company has lighted the sta- 
tue of Liberty in New York Harbor 
since its completion. Owing to the 
haste with which this plant was 
installed, the apparatus was not 
arranged in duplicate ; however, its 
operation has been continuous, and 
the machinery is said to have per- 
formed satisfactorily in all respects 
without any interruption. 

The American system of electric 
lighting is in extensive use in all 
parts of the United States and 
Canada as well as in England, 
France, Germany, Sweden, Austra- 
lia and China. 

The offices of The New American 
Electrical Arc Light Company are 
at 173 Broadway and 2 Cortlandt St 
West 18th St., New York. 



from experiments made, it is said that no other ma- 
terial is capable of taking hold of the fiber of iron and 
steel so readily and firmly as this. In China, aoapstone 
is largely used in preserving structures built of sand- 
stone and other stones liable to crumble from the 
effect of the atmosphere ; and the covering with 
powdered fcoapstone in the form of paint, on some of 
the obelisks in that country, composed of stone liable 
to atmospheric deterioration, has been the means of 
preserving them intact for hundreds of years: 

An arrangement for the prevention of accidents by 
the-electric current has been adopted at the works of 
the Morgan Engineering Company, of Alliance, Ohio. 
A board is fixed on the wall facing the dynamo in the 
engine room. On this board are six hooks on the checks 
of the six men who are employed in looking after the 
circuits. When a man is called on duty he removes his 
check from the hook and takes it with him. The en- 



AN IKFBOTED TELLTTBIAN. 
The illustration represents an instrument designed 
to show, in a simple and effective uanner, the motion 
of the earth around the sun and that of the moon 
around the earth. . It has been patented by Mr. Alfred 
Hosking, of the Mount Eden School, Auckland, New 
Zealand, the instrument being the result of the invent- 
or's efforts to perfect a "seasons demon- 
strator" for use in his own school — one 
which would not readily get out of order, 
and which would enable the teacher, in- 
stantly and without noise, to change the 
relative positions of the sun, earth, and 
moon. On a circular base, provided with a 
graduation indicating the different seasons 
of the year, is a post on which is mounted 
to turn a counterbalanced horizontally ex- 
tending arm, on the outer end of which 
turns a vertical shaft integral with which is 
an inclined arm. At the outer end of this 
arm is a stud provided with a segmental 
arm, in which is mounted to turn a globe 
representing the earth, the axis of this globe 
being inclined to the vertical post extending 
upward from the base, on the upper end of 
which is a fixed glbbe representing the sun. 
On the stud carrying the segmental arm in 
which is held the globe representing the 
earth is also held to turn a curved arm car- 
rying at its outer end a globe representing 
the moon. On the main post, above the 
horizontal arm, is a sprocket wheel, over 
which passes a sprocket chain, which also 
passes over a sprocket wheel on the vertical 
shaft of the horizontal arm. The sprocket 
wheels are both of the same diameter, so 
that when the operator turns the horizontal 
arm once around the post, the globe representing the 
earth makes a movement similar to that of our earth 
around the sun, and the moon globe, when its arm is 
turned, travels around the earth in a similar manner 
to the natural movement of the moon around the 
earth. The horizontal arm and the arm carrying the 
moon can be turned at pleasure, and the four seasons 
of the year can be easily demonstrated on the globe 
representing the earth. 




Factory at 165 



Caustic soda or kerosene oil may be used to clean 
the hands from printer's ink. The former must be 
dilute or it will affect the skin, unpleasantly. Other 
inks yield to oxalic acid, javeUe water, etc. 



THE "AMERICAN" DTNAHO. 

gineer sees by a glance at the board that one hook is 
abeent, and that, therefore, one man is engaged about 
the lines around the shop, and the dynamo is not 
started until the check is replaoad on the hook. The 
engineer then understands that the coast is clear, and 
turns on his current without fear of accident to any of 
the linentMt. 



IFarpIng of IFood. 

As lumber is now sawn, every board but one will 
warp and curl up in the process of seasoning. The 
reason for this is plain. If the board be sawn from the 
side of a log, the grain rings of the wood lie in circles, 
which have a greater length on one than upon the 
other side of the board. A board cut from the very 
center of the log has grain circles of equal length upon 
each side, and will lie perfectly flat when seasoned. 

When selecting the lumber for a 
tool chest or some other fine job, 
pick out boards which show that 
they came, as near as possible, from 
the center of the log. A method is 
in use which compensates for this 
tendency to curl in seasoning. This 
is known as quarter sawing, and 
quartered oak, of which so much is 
^^ said at present, is sawn by this pro- 

cess. 

It consists in cutting out boards 
radially from the center to the out- 
side of the log. Suppose a lug to be 
split into four pieces, ekeh of these 
pieces is sawn diagonally so that 
the grain rings run tbrodgh, instead 
of the circles running into, part 
way through and out upon the 
same side of the board. 

Quarter sawn lumber will not 
warp in drying, neither will it yield 
so readily to changes of weather. It 
has the disadvantage of being more 
expensive, as in sawing each quarter 
a narrow board is first taken off, 
then one a little wider. The boards 
increase in width until the middle 
of the quarter is reached, making 
the widest board equal to half the 
diameter of the tree. The narrow 
boards may be glued up into wide 
strips, but that shows considerable 
sap, and they cannot be used in 
some kinds of work. 
To prove that the circles or sap 
~' rings cause curling during the sea- 

soning process, it is only necessary 
to take such curled boards and wet 
the concave side, or apply heat to 
the convex side. If each or both be done, the boards 
will straighten out forthwith. This method is often 
taken advantage of by carpenters, in working twisted 
or warped boards. The seasoning process is also con- 
trolled by frequently turning boards over so that each 
side may receive just enough heat and air to keep the 
boards flat.— Woodworker. 
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Gtaocolale aud Cocoa. 

BY A, N, BELL, A.M., X.D. 

The iDtroduction and couimon use of the terms 
"coca" and "cocoa," applicable to medicinal sub- 
stances, have had the effect of confusing people's minds 
with regard to the source and preparation, and, in 
some cases, creating a prejudice against the use, of the 
wholly different substances— chocolate and cocoa. 

The medicinal wine of coca and the powerful alka- 
loids and nerve stimulants cocaine and hygrine are 
prepared from the leaves of Erythroxylon coca, a shrub 
indigenous to Peru and Bolivia, wholly different to 
Theobrotna cacao, a small but beautiful tree, which 
grows luxuriantly both wild and cultivated in the 
northern parts of South America, Central America, 
Mexico, and the West Indies, from the seeds of which 
chocolate and cocoa, and (from the oil) cocoa ointment 
or " butter," are prepared. 

When the Spaniards first visited Mexico, four centu- 
ries ago, they found the natives using chocolatl. 

It was introduced into Europe as early as 1520, and 
has since been more or less extensively used in every 
civilized country. Linnseus was so fond of it that he 
gave to the tree from which it was obtained the name 
of Theobrotna — food for the gods. 

Chocolate and cocoa are only two forms of the same 
substance. The tree twice in the year yields a crop of 
reddish spongy fruit, shaped somewhat like a cucum- 
ber ; the ripe fruit being collected at the decline of the 
moon, the tree continues its yield for twenty or thirty 
years. Each fruit or pod contains from six to fifty 
beans — usually about twenty--and there are from ten 
to twenty pounds of such beans from each tree at each 
crop. The beans are usually about the size of large 
almouds ; they are frequently (from a confusion of lan- 
guage) called indifferently " beans," " seeds," " nuts," 
" berries," and " fruits," but their character will be 
better understood by regarding them as beans con- 
tained within a pod. They are generally picked out 
and dried for exportation. 

Besides the beans, the pulp contains a creamy and 
cordial juice ; and, by steaming and pressing, the beans 
will yield one-third of their weight of a kind of butter, 
to which the richness of cocoa is due. 

For preparing the beverage material, the beans are 
exported in their original state, to be converted into 
cocoa or chocolate by a manufacturing process. They 
are first roasted in slowly rotating ovens, then broken 
by machine into such a state that the husks may be 
separated from the kernels by a blast of air, and they 
are afterward treated and beaten and converted into a 
pulp by means of their own oil. The pulp, when 
ground between millstones till it assumes a consistency 
something Uke that of treacle, is in a state to receive 
any of the modifications that will fit it for the 
market. 

It may be " plain cocoa," or " homeopathic cocoa," 
or " vanilla chocolate ; " it may have arrowroot, or 
sago, or sugar mixed with it ; or, if the manufacturers 
be tinctured with roguery, there may, perchance, be 
bean meal or other adulterants mixed with the pulp. 
The pulp, when fully prepared in any of these diverse 
ways, is cast into large moulds ; the cakes thus pro- 
duced are cut into minute shreds by machine, and the 
shreds are rubbed, sifted, and packed for sale. 

The preparations of cocoa and chocolate made in 
France are more numerous than those usually made in 
England or the United States : they comprise vanilla 
chocolate, milk chocolate, chocolate bonbons, choco- 
late papillotes, chocolate crackers, chocolate pastilles, 
chocolate with taraxacum or with sarsaparilla, choco- 
late with tar — in short, there is no end to the list ; for 
once admit the principle of mixing cocoa with vegeta- 
ble infusions, or decoctions, or essences, and the variety 
becomes interminable. The French limit themselves 
to the use of the word "chocolate," derived from the 
Mexican name of the plant (chocolatl) \ they seldom 
speak of "cocoa." 

What are called "cocoa nibs" are the beans roughly 
crushed. " Flake cocoa," also, is another name for the 
beans when crushed between rollers, but before any- 
thing else has been added to them. 

The huak of the seed, after roasting, contains a good 
deal of nutriment ; indeed, so do the pods likewise ; 
and all three are more or less used in making cheap 
cocoa. The plant is certainly used in more ways than 
coffee : drunk as a thick decoction (made to somewhat 
resemble gruel), made into various confections and 
pastries, eaten as bonbons, etc., while a poor decoction 
is drunk in some places by boiling the busks separated 
from the beans. 

While chocolate and cocoa contain an essential prin- 
ciple, theobromine, comparable to caffein, and theine— 
the alkaloids of coffee and tea — it is much less potent 
as a disturber of the nervous system ; and chocolate 
and cocoa are proportionally more wholesome as a 
beverage, besides possessing specially nutritive quali- 
ties which render them much more sustaining ; and 
there can be little question but that its general substi- 
tution for tea, especially of that cheap, oversteeped, 
second edition kind which is the too common beverage 
of overworked women in various avocations of life, 
would be promotive of health.— 2Vi« Sanitarian. 
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CL08INO ELEVATOB BOOSS. 
The accompanying illustration represents a simple 
and inexpensive construction for automatically operat- 
ing the sliding doors guarding the exposed landings of 
passenger elevators, and by means of which all the 
doors in the elevator shaft will be held positively 
closed, except the door at the particular landing where 
the car is stopped. This has been patented by Mr. 
C. H. Stilson, and Messrs. Otis Bros., of New York, have 
contracted to use the guard. On each landing door, 
near the latch side and opposite the latch, is a grooved 
wheel about eight inches in diameter, and on the ele- 
vator car there is a parabola-shaped track adapted to 
engage the groove of the wheel, this track running 
down and inward on the side of the car, from just 
above its top to a point about midway of the door, and 
back from the side of the car a distance equal to the 
width of the door. From there the track bends back 
to a point below the door, and in line with the com- 
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STILSON>S ELEVATOS D00B-CL08IKO ATTACHUEKT. 

mencement of the track at the top of the car. A wire 
cable is attached to the upper and lower ends of this 
track, and extends over pulleys at the top and bottom 
of the shaft, this cable being kept under tension by 
means of a weighted platform having a slight vertical 
movement to which the pulleys at the lower end of the 
shaft are secured, or for which an adjustable screw 
device may be substituted. When the elevator is at 
rest at a landing, as shown in the upper portion of the 
illustratioA, the door is opened by the attendant in the 
usual way, the grooved wheel on the door then fitting 
into the bend of the curved track ; but on the move- 
ment of the car iu either direction, up or down, the 
wheel follows the lower or upper arm of the track, forc- 
ing the door forward and firmly closing it. As the 
cable attached to each end of the track forms virtually 
a continuation of the track to the top and bottom of 
the shaft, all the doors in the shaft are thus held closed 
whether latched or not, as the car passes away from 
them, and cannot be opened except when the car is 
present. The car can thus be moved from a remote 
landing and brought to any other, above or below, 
closing the door of the landing it leaves, without re- 
quiring the services of an attendant on the car. The 
apparatus may be readily applied to all elevators, old 



or new, where the doors slide on rollers, and can be 
easily manufactured and put in place by any good 
mechanic. For further information address the in- 
ventor, Mr. C. H. Stilson, architect, 736 Chapel Street, 
New Haven, Conn. 



Fusible Plugs. 

Fusible plugs are very important adiuncts to a boiler, 
yet, like everything else about a boiler, they need a 
great deal of attention, and often more than they get. 
These plugs usually consist of a piecieof tin. lead, and 
bismuth inserted in various manners in the crown 
sheet or heads of the boiler, and as will be readily un- 
derstood, the design being that when the water gets too 
low the fusible metal will be melted by the heat, allow- 
ing the water to escape into the fire, or the pressure to 
be relieved from the boiler. So long as the alloy is 
kept at a comparatively low temperature by the water 
on one side, it is of course prevented from melting 
by the fire on the other. 

Notwithstanding the great favor in which they are 
held, Wilson claims there is no doubt that their e£B- 
ciency has been much overrated, as in his experience as 
a boiler inspector numerous cases of failure to work are 
recorded every year. This is partly due to an accum- 
ulation of soot and dirt that usually takes place in the 
cavity over which the plug is inserted, and partially in 
consequence of the alteration which takes place in the 
nature of the alloy during long exposure to the heat of 
the furnace. 

There are numerous instances given by Wilson, also, 
of fusible metal melting out without liberating the 
steam pressure. This is chlefiy caused by the accumu- 
lation of incrustation on the metal being sufiB- 
ciently strong to withstand the pressure upon it, 
and prevent the liberation of the steam, and it does 
not take much to do this. The simple plan of screw- 
ing or riveting a piece of lead or fusible metal into 
a hole should never be adopted, on account of the 
leakage that often takes place when the -plug is slack, 
which leads to the corrosion, patching, and destruction 
of the plate. Moreover, the plug will probably not 
melt until the crown sheet shall have actually become 
bare. For this reason alone there should be a provi- 
sion on the furnace plate for the insertion of the plug 
to keep the sheet still covered with two or three inches 
of water after the plug itself has been left bare. This 
is usually done by riveting or screwing a seating of the 
wrought iron into the sheet into which the fusible plug 
is fitted, sometimes one within another, so that in the 
event 6t one failing to work, the otheJ" may be ready. 
Where the area is small, greater care is necessary in 
keeping the metal free from incrustation, a coating of 
hard scale less than one-sixteenth inch thick over a 
one-h^lf inch hole being sufiQcient to hold a pressure of 
70 to 80 pounds. The mouth of the seating, when that 
method is used, is made two or three iuche? in diame- 
ter, to allow the easy removal of the soot and greater 
exposure to the heat. 

In making a selection of the description of plug, the 
nature of the feed water should be considered. With 
feed water containing much carbonate of lime or mag- 
nesia, especially where grease is present, many of the 
fusible plugs in use are found to be too sensitive, and 
cause much trouble by melting, even where there is 
still abundance of water over the sheet, from the same 
cause as brought about the bulged plates referred to 
recently. 

It must not be supposed that the steam in an ordi- 
nary large sized boiler can always be liberated with 
suificient rapidity through a small hole to prevent 
overpressure. Many engineers state that, on the melt- 
ing of the plug, the discharge of dry steam over the 
fire greatly increases the heat of combustion. That 
this will take place under certain favorable conditions 
there can be no doubt, and is probably one reason 
why fusible plugs are sometimes ineffective ; but when 
the discharge of water or wet ^eam over the fire is to 
any extent, combustion will be retarded, the prnssure 
relieved, and warning of danger given. 

To guard against the risk arising from the tendency 
to change in the nature of the alloy, it is advisable to 
renew the fusible metal every three or four months, 
and only plugs that will admit of this should be chosen. 
Low temperatures can be determined by the melting 
points of compositions of lead, tin, and bismuth, and 
the following alloys are given by Weisbach as suitable 
for fusible plugs, together with their melting points. 
The second is what is known as Rose's metal, and very 
commonly used. 
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—Boston Jour, of Com. 



To coat tin dishes to withstand the action of che- 
micals used in developing and toning photos, use a 
quick-dryiDg asphalt varnish, as that for bicycles. 
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Tbioketone, the Worst Smelling Substance 
Known. 

An amusing instance of the inconveniences of carry- 
ing on chemical research in populated districts (Brit, 
and Col. Drug.) appears incidentally in a paper on 
Thioderivatives of Ketone, by E. Baumann and 
Fromm. By the reaction of sulphureted hydrogen on 
acetone in the presence of condensation agents they 
obtained principally trithio-aceton CsHisSi, and small 
quantities of a non-volatile, definitely cry&talline com- 
pound CisHj8S4> tetrathiopeuton. At the same time, 
however, an exceedingly volatile body was formed 
which possessed a smell so horrible that, in compari- 
son therewith, ethylmercaptan, ethylenmercaptan, and 
other volatile sulphides must be considered as faint- 
smelling substances ! The authors could not obtain 
the compound pure (for a reason which they mention 
further on), but there could be no doubt that it was 
the monosulphureted acetone CaH.S or thioketone. 
As they were once distilling the reaction product of 
100 gr. aceton, concentrated hydrochloric acid, and 
sulphureted hydrogen, with the most perfect arrange- 
ments for condensation, so that no perceptible loss of 
the product occurred, the atmosphere of the surround- 
ing district of the town was infected over an area more 
than 800 yards wide ! Every attempt to obtain the 
substance pure brought down such a storm of protest 
and complaint against the laboratory that the authors 
were compelled to relinquish the research. 



Armor Plate Tests. 

An armoi plate 4 feet square by 4 feet thick, manu- 
factured by Messrs. Wm. Jessop & Son (Limited), 
Brightside Works, Sheffield, was recently subjected to 
a severe trial on board the Nettle, off Portsmouth. 
Three shots were fired at the plate from a 5 inch breech 
loader only 30 feet distant, 
with special charges of gun- 
powder and chilled projec- 
tiles. The first shot directed 
at the plate was fired toward 
the bottom, 12 inches below 
the center. It made a slight 
penetration, but was hurled 
back broken into fragments, 
leaving only a very small and 
almost imperceptible crack 
from the point of impact to 
the bottom edge. The second 
shot, fired at a spot equidis- 
tant between the center and 
the top left-hand corner, gave 
even better results. It hardly 
penetrated the plate at all, 
and was thrown back in sev- 
eral pieces. No crack ap- 
peared at all near the point 
of impact, but a slight start 
of an appearance of a crack 
was formed on the outside 
edge nearest where the shot 
struck. The results of these 
two shots were considered so 
remarkable that it was de- 
cided to fire a third, which 
was launched against the 
plate before it had recovered 
from the vibration of the sec- 
ond impact. This shot, which 
took effect 13 inches from the 
side and 12 inches above the 
center, caused two cracks, one 
extending down to the impact 
of the first shot, and the other 
going u p ward to the top outer 
edge. Nevertheless, the shot 
did not penetrate half- way 
through the plate, but was 
returned into the arena almost 
pulverized to dust. The gen- 
eral opinion of those who wit 

nessed the trial, we are in- 

formed, was that the plate 
was the best of its kind yet 
tested. The plate was manu- 
factured of special steel recently patented by Mr. J. F. 
Hall, the works manager of Messrs. Jessop's works. — 
Colliery Chiardian. 



OKNAMENTAL ISDN WOBE FOB AHATEUB8. 

Alihough artistic wrought iron work dates from very 
early times, it was never more popular than it is at 
present. This remark applies especially to movable 
articles such as tables, stands, racks of various kinds, 
fuel baskets, lamp supports, etc. Many of these 
articles of recent manufacture are copies of antique 
objects, while others are of modern design. As works 
of art they are fully equal, if not superior, to the speci- 
mens of earlier work. 

Now, while no imitation can ever equal the original 
article, it must be admitted that imitations often 




Fig. 3.-JAW FOB BENDING. 

prove very satisfactory to those who can neither make 
nor purchase the real article. 

The examples of iron work here illustrated are 
styled imitations, as they are made without forging, 
i. e., the iron is bent either cold or hot, without the use 
of a hammer, while the iron bars or rods maintain 
their original cross section. Anj' one used to the 
hammer and anvil can, in addition to the curves, apply 
forged portions, or twist and forge the bars used in 
the scrolls. 

The only special tool used in making articles of this 
class is the steel jaw shown in Fig. 3. Its slot receives 
the bar to be bent, and its flattened shank is designed 
to be held in an iron vise. A sci'oll is formed by plac- 
ing the end of a bar in the jaw, and winding the bar 
around the jaw and upon itself, afterward unwinding 



of stick or seed lac cut in alcohol, with refined lamp- 
black stirred in to give it the required color. The var- 
nish should be made quite thin to avoid any gloss. 

It is obvious that grilles, gates, screens, doors, and 
other objects may be made from iron in this way with 
little trouble or expense. 



A Neiv Era of Prosperity. 

It is the opinion of many close observers of the times 
that this country has entered upon a new era of pros- 
perity. One of the chief reasons for this belief that 
they cite is that wheat values, which, with the excep- 
tion of two or three instances of temporary abnormal 
inflation, have for a number of years past been unusu- 
ally low, must in the future inevitably maintain a 
higher range, owing to the simple fact that our home 
consumption is increasing much more rapidly than the 
production of wheat — that there will be less new laud 
to subdue, less bonanza wheat farming, and a greater 
diversification of crops in the future than in the past. 
As the prosperity of the country depends upon that of 
the farming community, it is easy to see that a steady, 
legitimate advance in the price of breadstuffs under 
the conditions cited would inevitably bring better 
times to the people. Increase of home consumption is 
the factor upon which the farmers and millers must 
mainly rely to enhance their prosperity. The foreign 
market will cut much less of a figure in the future than 
heretofore, and the sooner those who are banking so 
heavily upon it now arrive at an understanding of this 
fact, the more contented in mind will they be. — The 
Modern Miller. 




Hemp Silk. 

Mr. Nayemura Sakusaburo, a druggist of Hikone, in 
Omi, Japan, has succeeded in converting wild hemp 
(yachyo) into a substance possessing all the essential 
qualities of silk. Nothing is said about the process, 
but it is asserted that trial of the thread has been 
made at the first silk-weaving establishment in Kioto 
and at other factories, with excellent results in every 
case. The plant in question grows on moors and hill- 
sides. Its fiber is said to be strong and glossy, in no 
wise inferior to silk when properly prepared. Culti- 
vation on an extended scale would present no difficul- 
ties. 



Figs. 1 and 2.-IR0N LAMP SITPPORTS. 

the bar to open the spiral as much as may be required. 
After the scroll is complete, the inner straight end of 
the bar is cut off by means of a hack saw. The sharp 
angles may also be bent by the use of the jaw. It will 
facilitate the operation if the bar is heated red hot at 
the point of bending. A hammer may prove useful 
in this part of the operation. 

The standard of the lamp support consists of a piece 
of gas pipe. The feet are attached by means of screws, 
and the diflferent parts of the iron work are fastened 
together by means of small screws or bolts. 

A rod is fitted to the gas pipe and has at its upper 
end a frame or cup for receiving the lamp. A clamp- 
ing screw passing through the gas pipe holds the rod at 
the desired height. 

An easy and satisfactory way of blacking the work 
after it is finished is to coat it with a thin varnish 



make an Agreement. 

It is a difficult matter to deal with that class of men 
who will neither give nor receive a definite proposition 
looking toward compensation. If, on the one hand, 
you meet a man who says, 
" That will be all right ; I 
guess we won't have any trou- 
ble about that part of it," set 
it down that there will be 
trouble on just "that part of 
it.'' If, on the other hand, 
you find a man who is always 
declaring, " You'll not lose 
anything by this ; I'll see that 
it's all right," you may be 
sure it will be all wrong in 
the end. When two men of 
this sort get together, and 
the services are of such nature 
that to determine their exact 
valae at the time of their in- 
ception is impossible, the end 
will be a misunderstanding, 
mutual dissatisfaction, possi- 
bly an estrangement. Yet 
there is no case in which a 
probable value cannot be got 
at. If you consider matters 
as a complete affair, and esti- 
mate the value of results as 
you plan them to happen, 
you can never be far wrong. 
If one cannot do that, he has 
no business to undertake to 
make contracts at all. It may 
be that there are times when 
a man may go into a business 
engagement without a defi- 
nite idea of what his pay is to 
be, and there may be men who 
will always settle satisfacto- 
rily. But one is never safe to 
make engagements in such a 
lax way. False modesty al- 
ways standi in the way of 
sensible business arrange- 
ments. But it has no place 
in business. As an old mer- 
chant said once to a writer : 
"We are friends, and I trust 
will always remain so. Per- 
haps it is against my interest 
to tell you so, but when you are 
making an agreement for the purchitse and delivery of 
goods, don't think of your feelings toward each other at 
all. Buy of me as you would of a stranger ; consider 
your own needs and profits, and don't hesitate to buy 
when you can do best." It should be exactly this way 
in making arrangements for employment. Treat the 
matter simply as business, pure and simple. You can't 
afford to do business without making proper arrange- 
ments for all points. These sensible suggestions from 
the National Cfrocer have more than a money value. 
"Business is business" seems sometimes like a heartless 
proverb, but it is a fact that no business is likely to 
prove so satisfactory as that which is done strictly on 
business principles. Here is where the great value of 
business education comes in. It impresses upon the 
mind at every stage of its coarse that " business is 
business." 
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BECENTLT PATENTED INVENTIONS. 
Engineering. 

Variable Cut-Off. — Walter de Sanno, 

Corry, Pa. This is a slide valve connected by a con- 
necting rod with an operating lever, a lever to which 
the rod is attached being pivoted to the side of a rocker 
lever and a sliding block being attached to the operat* 
ing lever and provided with suitable rods by whith it 
mny be moved, thus effecting a quick valve motion and 
variable cut-off, with means for quickly changing the 
stroke. 

Slide Valve.— Edward Leslie, Orange- 

ville, Ontario, Canada. This valve consists of an outer 
valve section formed to rest upon the valve seat, this 
section controlling the inlet of the motive agent, and an 
Inner valve section having an open top, which also rests 
upon the valve seat and is formed with a flange that 
fits closely against the under side of the top of the outer 
valve section, this inner valve section controlling the 
exhaust, and the construction providing for an exceed- 
ingly rapid reciprocation of the valve. 

Boiler Leveler. — William H. and 

Joseph L. Freeman, Shell, Ohio. Combined with the 
boiler, the front axle, and a straight rack bar loosely 
attached thereto, is a worm gear secured to the boiler 
and a shaft arranged alongside of it, with other novel 
features, for conveniently and rapidly leveling the 
boilers of traction engines. 

Ignitor for Gas Engiujes.— John J. 

Pearson, New York City, and Julius Eunze, Yonkers, 
N. Y. Combined with the power cylinder is a water 
jacket valve chamber in which is seated a spring- 
pressed valve having an apertured stem and valve seat, 
another valve being fitted to the valve seat and carrying 
a plate and burner to heat the plate, in connection 
with a movable cam arranged to push forward both 
valves, an operating lever and governor balls. 



Rallivay Appliances. 

Car Coupling.— Charles G. Wheeland, 

Brush Creek, Iowa. This invention provides a means 
whereby the link may be vertically adjusted from the 
side of the car to couple with a drawhead of greater or 
less height, the coupling being made automatic when 
desired, and the device being capable of being reversed 
or turned end for end. 

Elevated Railroad. — John N. 

Valley, Jersey City, N.J. This is a structure more es- 
pecially adapted for use in timber lands for getting out 
logs, or in mines for transporting coal, etc., and is 
made with a single rail or track supported by hangers 
from overhead longitudinal stringers sustained by 
struts set on or into the ground. 



mecbanlcaL 

Saw Filer. — Chandler W. Dudley, 

Whiting, Iowa. This device has a supporting rod on 
which slides a bed plate, there being pivoted on the 
latter a turn table having guide standards in which 
slide guide rods, with other novel features, by which, 
when the device is set to the proper pitch or bevel, it is 
impossible to file at any other angle, and the labor is 
easily performed. 

Windmill. — Lincoln E. Martin, 

Emery. South Dakota. This mill is more especially 
adapted for the discharge of water taken by it from a 
well into an adjacent fioat tank to maintain a water 
supply to buildings or farms, the mill being automati- 
cally operated for such purpose, and the entire con- 
struction being designed to be simple, strong, and 
efficient. 

Belt Shifting and Brake Mechan- 
ism.— james H. Rohme, Newburg, N. Y. This is a 
combined mechanism to be connected with the driving 
wheel and flywheel of a sewing machine, to readily 
shift or unship the driving belt from the driving wheel 
while the latter is in motion and apply a regulated 
pressure to the flywheel to brake it. 



Agricultural. 

Corn Planter. — Byron E. Cagle, 

Medina, Kansas. This invention relates to corn 
planters in which the seed-dropping mechanism is 
located on the traveling wheels, the cut-off slides being 
automatically operated during the revolution of the 
wheels to drop the seed at the proper time by engaging 
a fixed portion of the planter frame, the operation 
being positive and the machine simple in construction. 

Reversible Plowshare. — William 

Heitheisay, Petersburg, South Australia. In this 
plowshare the standard has a foot projected laterally at 
an angle in combination with a reversible approxi- 
mately triangular share secured at its apex to the foot, 
the cutting edge of the share making one side of the 
base of the triangle, forming a double-pointed share 
which can be reversed when the forward point becomes 
blunt, when the reversed point will be automatically 
sharpened by the further use of the share. 

Hay Stacker. — John H. Moore, 

Plessis, N. Y. This is a slide or chute, usually consisting 
of two parallel end beams, connected by a number of 
slightly spaced stilps or planks, and adapted for attach- 
ment within a barn, whereby the hay elevated by the 
fork or sling may be directed to the sides of the mow 
or to the center. 

Hay Loader. — Adolph Lasack, Ox- 
ford Junction, Iowa. Combined with a bed and crank 
shafts journaled therein is a series of longitudinal rake 
bars, provided near their upper ends with tracks, each 
formed of a piece of wire beut upon itself to constitute 
parallel arms with prongs, with other novel features, 
the invention being an improvement on a former pa- 
tented invention of the same inventor. 



miBcellaneons. 

Wagon Jack.— A. J. Oliver and R. M. 

Wren, Oakland, Cal. Combined with a standard 
having three walls stiffened by web pieces, with two 
rows of hook-flhaped teeth projecting from ita front 



face in opposite pairs. Is a bracket frame to which are 
attached sleeves adapted to slide on the standards, a 
forked lever, a cross bar, and two pivoted parallel 
links loosely connected to the ends of the fork lever, 
with a dog which can be made to mesh with two op- 
posite teeth of the standard, the construction being 
simple, strong and efficient. 

Family Bible Cabinet. — John 

Melville. Connellsville, Pa. This is a combined case 
and book holder movable vertically therein, with latches 
pivoted to the holder, whereby they may be turned 
laterally to engage the case when the holder is elevated, 
with other novel features, whereby such a book may be 
well preserved and readily adjusted for convenient ex- 
amination. 

Folding Bed. — Fredrick Bennett, 

New York City. In this bed the bed bottom is hinged 
to a vertical stationary frame with rigid arms on its 
lower edge, in combination with intermediate sections, 
to which are hinged a head rail with weight levers and 
links, the head rail being attached to the mattress and 
supported loosely at its ends, the mattress being drawn 
taut and held from yielding when the bed bottom is 
wholly lowered. 

Window Shade Fixture.— Abraham 

B. Dunkle, Steelton, Pa. This is an improved form of 
roller carrying brackets adapted to fold when not in 
use, combined with an independent strip to which they 
may be attached without resorting to the ordinary 
means of securing them, whereby the brackets are sup- 
ported without direct attachment to the window frame, 
and may he readily placed in position for use. 

Liniment. — Stephen J. Lancaster, 

Petrolia, Ontario, Canada. This is a new composition 
of matter for the treatment ef sciatica, neuralgia, gout, 
inflammatory rheumatism, and similar diseases, the 
composition includinga tincture in alcohol of capsicum, 
Prince's pine, camphor gum, and other ingredients, 
combined and applied in a manner specified. 

Time Lock. — Charles F. Myers, Mc- 

Kinstry's Mills, Md. This is a lock for the doors of 
safes, vaults, etc., and specifically provides for the ac- 
cidental derangement of the time mechanism by 
having two sets of mechanism operating in unison or 
independently of each other, providing for automatic 
unlocking when it has been accidentally allowed to run 
down, and in the event of the breaking of the main- 
spring or other operative part. 

Coin-Released Telephone Lock.— 

Harry L. Cassard, Baltimore, Md. This is a lock by 
which the suspension hook for the receiver is held from 
upward movement to complete the telephone circuit, 
but will be released by the aid of an inserted coin, the 
apparatus being especially designed for application in 
telephone stations where the proprietor desires to col- 
lect tolls from outside parties using the telephone. 

Galvanic Batteries. — Edward M. 

Burt, Paris, 111, This invention provides an inexpen- 
sive and effective exciting solution for galvanic bat- 
teries, formed by dissolving the salts produced by the 
burning of cobs of Indian corn, the battery being pre- 
pared after a manner specified. 

Oxidizing or Desulphurizing Ore. 

—Edwin M.Clark, Butte City, Montana. This inven- 
tion provides for forcing a large supply of air into the 
furnace containing the ore, for which a novel form of 
furnace is provided, thus hastening combustion and 
desulphurization, instead of first roasting the ore for a 
longer time to consume or destroy the sulphur. 

Holding Carbon Paper for Copy- 
ing.— wiiiiam H. Pardee, Antigo, Wis. This is a com- 
bined surface plate and carbon paper holder, adapted to 
be used by slipping it in between the leaves of a copy- 
ing book, writing pad or tablet, to give a smooth writ- 
ing support, and also serve as a carrier and holder of 
the carbon paper. 

Tablet or Book Holder.— This is a 

novel form of slip holder for tablets or books, patented 
by the same inventor, adapted to hold the back and one 
corner of the tablet or book within it, and designed for 
use as an appendage to a desk or table, or as a flexible 
book cover for binding purposes. 

Ribbon Spool for Type Writers. 

—William L. Salvage, Chattanboga, Tenn. This inven- 
tion provides for the quick and cleanly substitution 
of ribbon spools in all machines using ribbons, thR 
spool shaft being held in place by a pivoted spring and 
a stop limiting its endwise movement, thus largely 
economizing time and facilitating the changes where a 
large variety of work is done. 

Artificial Limb. — Alexander Gault, 

Medford, Minn. This invention relates especially to 
the construction of the foot and ankle, all ankle ma- 
chinery and heel and toe cords being dispensed with, 
and means provided whereby felt may he employed in 
forming the foot, and the toe be held at all times in 
position to contact naturally with the ground. 

Collar and Cuff Box. — Theodore 

Springmeyer, New York City. This box has a central 
tubular cuff receptacle, an annular collar receptacle, 
and a small pocket or covered well secured centrally to 
the cover, forming a convenient receptacle for small 
articles of jewelry, such as buttons, studs, etc. 

Show and Sale Case. — Edwin A. 

Angell, Boston, Mass. The casing has opposite doors 
at or near its bottom, with a partition pivoted at one 
side of its center, whereby it is adapted to be held in- 
clined from front to rear or from rear to front, and 
having also an extensible leaf, the case being designed 
for the use of grocers, seedsmen, etc. 

FUMIGATOR.— Albert R. Bowker and 

James D. Millen, Winona, Minn. This is a hollow 
cylinder provided with a fire box and grate, with a 
chemical box above the fire box to sprinkle chemicals 
upon the fire, and a piston to force the smoke through 
an opening in the cylinder, the device being operated 
by suitable handles to fumigate a building or an ani- 
mal burrow. 

Sad Iron. — Christian Fox, Christiana, 
Pa. This is an iron in which th« handto U mtito 



detachable, the body of the iron being either hollow or 
solid, and the handle being reversible with respect to 
the ends of the body, simple catch devices facilitating 
the expeditious attachment or detachment of the handle. 

Candlestick. — George Gavin and 

Lawrence W. Cromer, }Eureka, Nevada. Combined 
with a base pan are two spring wires secured, and 
having curved overlapping central parts at a proper dis- 
tance above the base for holding the candle, forming an 
extremely simple and inexpensive device. 

Double Bag. — Charles McCaflfrey and 

Charles W. Biglow, New York City. This is a bag in 
which the outer portion is formed of textile fabric and 
the inner portion of paper, the inner portion being 
slightly larger, whereby the strain upon the inner bag 
will be taken up by the outer bag, the combined device 
being adapted for carrying ground plaster, phosphates, 
etc. 

Gate. — James H. Slater, Hart, Mich. 

This is a gate especially designed for simplicity of con- 
struction and cheapness of material used, and adapted 
to be quickly and conveniently adjusted for height to 
avoid snow and ice, while its hinge connections permit 
it to fold flat against a fence in opposite directions, the 
gate being more particularly designed for guarding 
railroads and farm inclosures. 

Drain for Stalls. — Martin Logan, 

New York City. Combined with the longitudinal slats 
of the stall fioor, with suitable drains between the slats 
and a cross drain in the rear, are cleats in the rear of 
and parallel with the cross drain, with a locking bar 
fitting between the cleats and the slats of the stall floor, 
to cover the cross drain and hold the slats in position, 
making a simple drain that will not easily become 
clogged and can readily l>e cleaned. 

Fountain for Watering Stock.— 

Alphonse Friedrick, Baldwin, N. Y. This is more es- 
pecially designed for a poultry yard, the reservoir 
having a drip pipe which discharges into a main pipe 
laid underground in an inclined position, while branch 
pipes extend vertically therefrom to cups held above 
ground, whereby it is designed to keep the water cool 
and fresh in summer and prevent it from freezing in 
winter. 

Crate. — George T. Hall, Monrovia, 

Cal. This is styled the " California berry crate," and 
has solid ends, to the inner sides of which transverse 
strips are secured, and partitions secured to the strips, 
the partitions consisting of a rigid section and a hinged 
section, the latter being movable back upon the rigid 
section, whereby access may be had to the lower portion 
of the crate, while the sections cannot be removed and 
displaced. 
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TABLE OP contents. 

1. Elegant plate in colors representing a tasteful cot- 

tage of moderate cost at Buffalo, N. Y. Perspec- 
tive elevation, floor plans, sheet of details, etc. 

2. Colored view of a residence at St. George. Staten 

Island, N. Y. Estimated cost $20,000. Floor 
plans, perspective elevation, sheet of details, etc. 

3. Stone residence, corner of St. Nicholas Place and 

150th Street, New York city. S. Burrage Keed, 
architect. 

4. New buildings at Eastgate and Bridge Streets, 

Chester. 

5. Engravings of the residence of J. M. Johnson, 

Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of the office buildings of the 

Gotthard Railroad in Lucerne. 

7. An English cottage. Perspective and floor plans. 

8. A cottage recently erected at Binghamton, N. Y., 

cost complete $8,800. Plans and perspective. 

9. A residence in the Gothic style erected at New 

Brighton, S. I. Floor plans andperspective. 

10. Excellent design of a country house recently 

erected at Belle Haven, Conn. Cost $14,250. 
Oscar S. Teale of New York, architect. Perspec- 
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 

coss of $8,000. Plans and perspective. 

12. Residence of Chas. Kappos, Esq., at Stapleton 

Staten Island, N. Y. Cost complete $4,000. Per- 
spective elevation and floor plans. 

13. Cottage at Greenwich, Conn., erected at a cost of 

$7,250 complete. Floor plans and perspective. 

14. Miscellaneous Contents: High buildings. -- Bad 

flues.— Imitation ebony.— Destruction of asphalt 
pavement by gas.— Art of building.— Improved 
dumb waiters, illustrated.— An improved skylight, 
illustrated.— Rogers miter planer, illustrated.— 
Dumb waiters and hand power elevators.- A fine 
window in the Convent of the Sacred Heart, illus- 
trated.— Improved sash pulleys, illustrated.— A 
hot air and hot water heater, illustrated.— Colors 
for mortar.— Improved adjusta.ble grooving head, 
illustrated.— An improved window screen frame, 
illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
^ cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architbc- 
TURX, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all neWBdealetB. 
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The charge for Insertion under this head is One Dollar 
a tine for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday nwming to appear in next issue. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalogue of Metallic Pattern Letters and Fiffures. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Tnerk water motors at 12Cortlandt St., New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. .) 

Platinum scrap, old wire, etc., bought, Willis & Cle- 
meots, 39 S. lOtb St. Philadelphia. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. 155 machines in satisfactory use. 

Best drying machines for grain, sand, clay, fertilizers, 
wet feed, etc. Made by S. E. Worrell. Hanniba], Mo. 

The Improved Hydraulic Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frlsbie Co., 112 Liberty St.. New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a npecialty. John 
Greenwood & Co., Rochester, N.Y. See lllus. adv., p. 173. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laigbt. and Canal Sts., New York. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartfford, 
Conn 

Guild «fc Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus; air 
pumps, acid blowers, filter press pumps, etc. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
obinery, and containing reports of tests, on application. 

The best book for electricians and beginners in elec- 
tricity ia "Experimental Science," by Geo. M. Hopkins. 
By mall, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted— To correspond with an ingenious worker in 
springs, to assist in perfecting a new invention. Must 
be skillful. Address lock box 180. New Orleans P. O.. La. 

Blake's improved belt sluds are the best fastening for 
leather and rubber belts. Registered trade mark and pic- 
ture on every box. None other genuine. Greene, Tweed 
& Co., 8a Chambers St., N. Y. City. 

Wanted— Mechanic or designer of machinery, f amil iar 
with wire bending and paper bag machines, to design and 
make an attachment to latter, to make and attach wire 
fasteners to paper bags. For particulars address A. G. 
Blincoe, Ijoretto, Cy. 

Wanted— A mechanical engineer with experience as a 
constructor of machinery, and especially of gas com- 
pressors and steam engines. A broad-gauge, capabia 
man. Address the De La Vergne Refrigerating Machine 
Co.. loot of East 138th St., New York. 

^^"Sendfomew and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not anewered in reasonable time should 

be rejieated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we eodsavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special IVrltten luformalloii on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Sclenllllc American Supplements referred 

to may be had at the oflice. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
nitnerals sent for examination should be distinctly 

marked or labeled. 

(2259) J. W. asks how to prepare an ink 

for the automatic shading pen. A. Use solution of gum 
arable of proper thickness colored with aniline colors. 
Add just enough oil of cloves to give a perceptible odor, 
to prevent moulding. 

(2260) C. C. writes : In making bichro- 
mate batteries for running small lamps for armatures, 
would it make any difference if the cells ware larger, say 
about a quart, provided we use a less number of cells? 
How are batteries compared with one another in 
strength. Is it by the area of zinc used, supposing the 
solutions to be both the same? I would like to have di- 
rections for making something to attach to an electric 
bell so tbat it will not ring more than five seconds when 
the button is being pushed, and which will release when 
the button is let go. About how many ohms resistance 
are common electric bells wound? A. It is necessary to 
have a number of battery cells to secure the required 
voltage. The strength of the current increases with the 
size of the plates, the pressure or voltage with the num- 
ber of cells. A dash pot arrangement might do for 
your push button. Bell magnets run from 5 to 30 ohms 
resistance. 

(2261) W. P. S. asks : What will take 
away the bad smell from the water in a cistern without 
making it unfit for washing purposes? A. Possibly 
suspending a bag full of charcoal in it may answer. A 
little permanganate of potash may do good. In this 
case, if enough is added to produce a pink color, it will 
stain the clothes. 

(2262) F. L. M. asks : What pressure 

must be applied to air to raise the temperature from 50** 
Fah. tolO&Tah.? A. 1-3793 atmospheres. This is on 
basis of adiabatic compression, there being assumed to 
be no loss of heat. The rule is that the temperatures 
referred to the absolute zero are in proportion to the 
0'2907 power of the presinres. It mast be calcaUted 
by logsrithou. 
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(2263) E. W. B. asks how to make a 

good Bboe dressing for ladies' and children's shoes. A. 
See answer to query 1704, Scientific American, 
January 11. 1890, 

(2264) A. J. H. asks: Is there any 

chemical used to make cider vinegar soar? Is it in- 
jurious? A. Unfortunately, other acids are used by un- 
scrupulous manufacturers or dealers. We consider any 
Buch treatment an adulteration. 

(2265) W. F. C. asks : 1. What salts are 
there which when mixed with gelatin will make it in- 
soluble, and when acted upon by light will make it 
soluble? A. The reverse action, if any, takes place 
with most known salts. 2. Cement or glue to fasten 
hard rubber together, also to fasten hard rubber to 
wood. A. Use 30 parts shellac and 1 part gutta percha 
melted together. 3. Best glue for fastening cloth to 
brass. A. Try gum tragacanth. 4. How can I cover a 
detective camera with canvas such as that used on tele- 
scopic hand satchel? Would fish glue be good for ce - 
mentingthe canvas to the varnished wood? A. Yes. 

(2266) F. A. M. asks : 1. How is vulcan- 
ite or hard rubber polished by experienced rubber 
workers? I have a great deal of vulcanite work to do, 
and would like to know the best possible way to cut 
and polish it. A. The method of polishing hard rub- 
ber depends on the form of the article and also upon 
the way in which it is moulded and vulcanized. It may 
be vulcanized in such a way aa to require very little 
finish. If it is to be shaped in any way by means of a 
lathe, or cutters or files, it will of course require smooth- 
ing and polishing. Irregular pieces are shaped by ro- 
tary cutters and by filing, smoothed by means of sand 
paper or emery cloth, semi-polished by means of felt 
wheels and rather harsh brushes charged with ground 
pumice stone and water, and finally finished by the use 
of soft polishing brushes charged with whiting and 
water. Pieces turned in a lathe are smoothed with fine 
emery cloth with a little oil, and finished with whiting 
and water applied with a woolen cloth. 2. How is hard 
rubber manufactured? A. Hard rubber is made by in- 
timately incorporating sulphur and coloring matter with 
the pure gum, pressing it into the mould, and then vul- 
canizing it by placing it in a suitable chamber filled 
with steam under pressure. For the details of the pro- 
cess we refer you to the literature of the subject. 

(2267) M. J. F. asks if white, the same 

as paper, is a color. A. Subjectively speaking, white is 
not a color. Theoretically, it is due to a mixture of all 
light waves of all lengths, and, therefore, may, in that 
sense, be defined as a mixture of an immense number 
of colors. 

(2268) C. S. asks how the seltzer water 

bottles are opened, or at least how they are filled. A. 
They are closed by a self-acting valve, which opens in- 
ward. The water is forced in through this vaJve, which 
retains it once it is in. 

(2369) C. W. D. asks for a receipt for 

nlaking liquid glue that is adhesive and tasteless to the 
tongue. . I want to use it on labels, so after they are 
glued, they can be moistened with the tongue without 
leaving a bad taste. A. The following is said to be 
nsed on postage stamps : 

Dextrine 2 parts. 

Acetic acid 1 " 

Water 5 " 

Alcohol... 1 *' 

(2270) R. E. W. writes : What material 

will become electrified by friction? What material 
could be used to coat an iron or other metal surface so 
as to electrify it by friction? Friction to be by bristle 
brush. A. Give it several coats of shellac varnish, 
made by dissolving shellac in alcohol. 

(2271) A. E. P. writes : Will you please 

advise me if there is any ink or combination of chemi- 
cals which will make a stain or color on paper that 
will disappear on being heated? I want to find if 
possible something which works directly opposite to 
the salts of cobalt, which are invisible at ordinary times, 
but which appear when heated. A. A dilute solution 
of iodine and starch will lose color on heating. Also 
paper colored with a solution of cupric sulphate (blue 
vitriol) win tend to whiten on the application of heat. 



TO IHYEKTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
coDtemplatinK the securiuK of patents, either at home or 
abroad, are Invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific Ausricam. 361 Broad- 
way, New York. 
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Adjustable chair or stool, J. Briggs 428.e64 

Advertieine device, R. W.Swann 429,970 

Air, device for indicating the condition of the, H. 

Wintherllch 429,Oi8 

Alarm. See Burglar alarm. Low water alarm. 

Album, musical, 1. Von Auw 428,795 

Animal trap, C. 8. Shaw 428.966 

Annunciator, R. P. Oarsed 428.810 

Anvil clamp, W. Way 428,980 

Archer; bow, D. M. Holmes 428.912 

Axle box lid, car, W. Pennock IWfiU 

Axles for vehicles, machine for oiling the, C. T. 

Phillipa 428,945 



Bag. See Double bag. Paper bag. 

Bake pan, L. E. Willey 428.792 

Baling press, T. Tebow 428,9r6 

Band cutter and feeder, W. Close 429,014 

Bar. See Grate bar. 

Barrel, ventilating. J. F. Bast 429,021 

Basins, device for ejecting water or other liquids 

from containing tanks to, J. Penney 428,943 

Basins (in [stationary wash stands, device for se- 
curing, J. Qaghan 429,028 

Battery. See Galvanic battery. 

Battery solution, galvanic, B.M.Burt 428,888 

Battery zinc, preparing. J. H. Mason 428,684 

Bed bottom, spring, W. Schmitt 428,637 

Beds or lounges, head and shoulder rest for, W. 

Oxiey 428,938 

Bell, door, F. Sanderson 428,636 

Bit. See Bridle bit. 

Bit brace, L. C. Wilcox 428,964 

Blackboards, composition for, C. H. Ruttkar 429,063 

Block. See Pulley block. 
Boiler. See Locomotive boiler. 

Boiler furnace, steam, E. O. Holmes 428,609 

Boiler leveler, W. U. & J. L. Kreeman .. 428.8$I 

Book cover for educational purposes, B. Bggles- 

ton 428.899 

Bookbinder's gathering machine, H. Mattill 428,685 

Bookbinding machine, A. Bredenberg 428,741 

Boring bar puppet, F. W.Taylor 428,703 

Bottle, hot water, A. McTernen 428,692 

Box. See Letter box. Match box. 

Box fastener, J. E. Mergott 428,726 

Box fastener, H. 8. Wright 428.992 

Box staying machine, B. M. Richardson 428.952 

Brace. See Bit brace. 

Bracelet, A. Kienle 429,039 

Brake. See Car or locomotive brake. Vehicle 

brake. Wagon brake. 
Braking and scutching machine, A. & L. L. Bent' 

ley 428,663 

Brick, building, C. Reynhold 429,061 

Brick, cleaning and polishing, B. F. Fay 429,090 

Bridge gate, draw, Mlllidge & Johnson 428,927 

Bridle bit, G. Brockington 428,767 

Bridle or halter, G. T. Duncan 428.898 

Broom catch, M. Lamont 428,680 

Broom head, Clyde 4 Welsh 428,665 

Bucket, feed, A. F. Moody 428,622 

Burglar alarm, L. B. Battin 429,001 

Burglar alarm, Hayward & Sims 428,774 

Burglar alarm, W. H. Relff 428,693 

Burner. See Gas and air burner. Oil burner. 
Hydrocarbon burner. 

Button fastening machine, B. Noelle 429,052 

Button setting machine, W. M. Gerkey 428.903 

Cable grip, B. R. Querra 428,904 

Calendar, perpetual, A. G. Masius 429,013 

Calendar, perpetual, T. Stapleton 428.788 

Calipers and dividers, W. H. Stuart 429.069 

Cameras, roll holder for, T. H. Blair 428,797 

Can. See Oil can. 

Can cover, K. M. Peacock , 428,760 

Candlestick, Gavin & Cromer 428,673 

Cant hook for loggers, L. Koster 428,724 

Car coupling II. C. Buhoup 429,081 

Car coupling, F. A. Fox 439,026 

Car coupling, W. H. Harris 428,910 

Car coupling, L. J. Kemp 428.918 

Car coupUng, C. McKeraDan „... 428,8.'>5 

Car coupling H. B. .Moomaw 428,928 

Car coupling, R. T. Morrison, Jr 428,689 

Car coupling, N. Newman 429,051 

Car coupling, G. W. Powell 429,096 

Car coupling, G. W. Simmons 428,610 

Car coupling, W. J. Walker 429,103 

Car coupling, C. O. Wheeland 428,872 

Car or locomotive brake, M. P. Burgey 428,744 

Car propelling mechanism, G. B. SiccardI 428.639 

Car, stock, S. P. Tallman 428,973 

Car ventilating device, H. L. Morrell 428,624 

Car wheel, R. D. Apperson 428,998 

Cars, etc., attachment for street, W. S. Liven- 
good 428,923 

Cars, life guard for, C. Carr 429.082 

Caramel holder, P. C. Wiest 428,765 

Carbons, manufacturing, C Helsler 428,604 

Card teeth for cardinx flbera, apparatus for grind- 
ing, MIddleton & Wilson 429,044 

Carding machines, mechanism for adjusting trav- 
eling flats of , T. Knowles 428,778 

Carpet beater, hand power, J. Clark 4^,715 

Cart, road, D. W.Corey 4^,016 

Cart. road. J. H. Lewis 428,921 

Case. See Show and sale case. 

Cash indicator and register. W. Koch 428.679 

Chair. See Adjustable chair. Folding chair. 
Railway chair. 

Chain attachment, B. A. Breul 428.798 

Chain, drive, D. J. Sheldrick 424,862, 428,863 

Check machine, W. Koch 428.678 

Check rein attachment, A. B. Howard 428,614 

Chop grader, C. Haggenmacher 428.90S 

Churn power, M.J. Williamson 428,9S! 

Cigarette machine, R. Hardle 429,031 

Clamp. See Anvil clamp. 

Climbing apparatus, O. L. W. Johanson 428.812 

Clock, electric programme, J. L. McCaskey 428,854 

Clock, stop, J. H. Dates 428,717 

Clocks, electric circuit closer for, H. C. Karr 428,676 

Clothes drier, A. C. Btzel 429,02^ 

Clothes drier, J. W. Fletcher 429,023 

Clutch, friction, H. P. Claussen 429.085 

Clutch, friction, W. N. Rumely 428,634 

Coal cuttintT machine, P.Richards 428,951 

Coffee mill operating mechanism, F. WIswell 428,709 

Coil, reactive, Lemp & Moody 428,620 

Coiling metal rods, device for, F. G. Tallman, 

428,971, 428,972 

Coke oven front. H. B. Rlddell 428,953 

Collar and cuff box, T. Sprlngmeyer 428.866 

Comb. See Curry comb. 

Cooking apparatus steam, W. C. Salmon 429,099 

Copy holder, Snyder 4 Grabe 428,700 

Copying purposes, device for holding carbon pa- 
per for, W. H. Pardee 128,856 

Corn popper, A. B. Olson 428,626 

Cotton picker, C. R. Stephenson 428,867 

Coupling. See Car conpllng. Pipe coupling. 

Thill coupling. 
Coupling for shafts or Uke pnjpoaea, J. O. Bllin- 

ger 428,808 

Crane, hydraulic, I. W.Frank 428,748 

Crate, G.T. Hall 428,840 

Crate, F. B. Sites 428,642 

Cultivator, A. Caldwell 428,591 

Cultivator, J. Dullenty 429,020 

Cultivator shovel, A.J. Kern 429,0*7 

Cup. See OU cup. 

Current circuits, turn-off for alternating, B. 

Thomson 428.617 

Cultivator, transformer: for heavy, H. Lemp 428,618 

Curry comb and brush, combined, S. W. Burke 439,010 

Curtain rod support, Reubel H Taylor i28,7i>3 



Curtains, means for suspending, R. G. Sharp 428,965 

Cushion. See Pincushion. 

Cut-off for engines, variable, W. De Sanno 428,861 

Cutter. See Band cutter. 

Cutting circular plates, machine for, S. Trethe- 

wey 429,072 

Delivery apparatus, automatic, Hanicke .ft Ber- 

mlch 428,720 

Dial, timepiece, W. W. Barrett 428,588 

Dies, making, J. Scott 428,962 

Diffusion apparatus, L. Boyer 428,589^ 

Doormat, H. Pattberg 428,627' 

Double bag, McCaffrey & BIglow 428,853 

Double pole switch, G. H. Alton 428.586 

Draught chain spreader, S. P. & B. Windsor 428.708 

Draught device for vehicles, A. B. Webster 428.9S1 

Draught equalizer, H. Hitchcock 428,608 

Draught equalizer, G. J. Kaplan 429.035 

Drain for stalls, M. Logan 428,848 

Drier, See Clothes drier. 

Drier and digester, combined, P. C. Vogellus 428,978 

Drill feed, automatic J. Ulrlch.... 429,073 

Driving wheel, machinery, G. D. Munsing 428.728 

Drum, heating, IS. P.Johnston 428,756 

Dumping receptacle, B. F. Singer 428.731 

Dye, substantive yellow, W. Pfltzinger 428,629 

Dyeing apparatus, C. L. Klauder 428,614 

Basel, O. Berg 428,796 

Eaves trough, T. C. Belding 428.822 

Egg beater, A. J. Austin 428,999 

BJector for vacuum brakes, A. P. Massey 428,621 

Electric cable. W. L. Candee 428,745 

Electric conductors, device for suspending, H. I. 

Pierce 429,056 

Electric light and conductor support, C. H. Sim- 
mons 429.067 

Electric light hanger, C. L. Jeffdrs 428,723 

Electric machi?)e regulator, dynamo, B. Thomson 428,705 
Electric machines, brush holder for dynamo, F. 

A. Weller 428,736 

Electric machines, commutator collector or block 

for dynamo, C. F. Brush 428,742, 428,743 

Electric meter, B. Thomson 428,649 

Electric motor, R. M. Hunter 429,094 

Electric motor and generator. P. J. Sprague 428,732 

Electric motor or dynamo-electric machine. Pot- 
ter 4 Morgan .'. . . 428,782 

Electric switch, J. F. McLaughlin 428,934, 428,935 

Electric switch, E. Thomson 428,704 

Electric wires, underground conduit for, B. L. 

Witthaus 429.104 

Electrical distribution system, B. Thomson 438,651 

Electrode, male genital, A. R. Sommerville 429.068 

Electrodes, assemblying secondary battery, J. F. 

McLaughlin 429,049 

Elevator. See Skirt elevator. 

Elevator, Harrison 4 Burford 428,841 

End gate, W. C. Blee 429.066 

End gate, wagon, H. Bussel 429,011 

Engine. See Gas engine. Gas motor engine. 
Rotary engine. Steam engine. 

Engine indicator, steam. W. S. McKay 428,933 

Engine or motor operated by explosive mixtures, 

A. B. Tavernier 428,761 

Engraving machine, C. H. Field, Jr 428,770 

Excavator, J. N. & J. B. Foye 429,027 

Expanding tool, J. A. Seaman 428,786 

Extractor. See Lemon Juice extractor. 

Fan, P. Murray, Jr 428,799 

Farming machine, J. M. Hering 428.721 

Fastener driver, F. W. Starr 428,701 

Faucet, R. F. Stahl 428,644 

Feed regulator, E. Decollogne 428,768 

Feed water puriSer, J. S. Roake 428,695 

Fence, J. Kerr, Sr 429,033 

Fence, Sparks 4 Brown 428,703 

Fence, hedge, W. T. Harris, Jr 428,754 

Fences, making metallic. W. Livingstone 429,095 

Fence, wire, H. Hollensbe 429,032 

Fibrous material, treating, 1. W. Marshall 428,925 

File cabinet, paper, P. J. Pauly, Sr 428,9(1 

File, letter and bill, G. H. Dietz 428,805 

File, paper, L. Ordner 428.937 

Firearm, breech-loading, J. Frick 428,597 

Firearm, magazine, J. M. 4 M. S. Browning 428,887 

Fire escape, A. Sample 428,635 

Fire extinguisher, Otis 4 Pelrce 429,053 

Fire extinguisher, portable, W. H. Frear 428,596 

Fire service, life saving apparatus for. A, Harley. 428,603 

Fishing rod, L. N. Uawes.. 428.755 

Flue scraper, boiler, T. Burke 428,714 

Flushing tank, A. Rosewater 428,957 

Folding chair, W. Schleicher 428,969 

Forging machine, R. W. Bayley 429,080 

Frame for placards, etc.. M. R. Funke 428,599 

. Furnace. See Boiler furnace. 

Furnace bottom, reducing, C. J. Eames 428,747 

Fumlgator, Bowker 4 Milieu 428,880 

Gauge. See Rule gauge. 

Galvanic battery, J. S. Nowotny 428,781 

Galvanometer, A. E. Colgate 428,746 

Game wheel, alarm, G. Wllkening 428.985 

Gas and air burner, mixed. O. M. Shannon 429,066 

Qas, apparatus for heating apartments by, O. M. 

Shannon 428.963 

Gas, apparatus for the manufacture of, J. M. 

Rose 428,956, 428,956 

Gas engine igniter, Pearson 4 Kunze 438,858 

Gas engine, rotary, W. S. Sharpneck 428,762 

Gas meter register, L. Ehrlich 428,900 

Gas motor engine. H. Campbell 428,801 

Gas pressure regulator, C. A. Jamison , 428,843 

Gate. See Bridge gate. Bnd gate. Overflow 
gate. 

Qate.C. F. Darnell 438,716 

Gate, B.R. Querra ,428.906 

Gate. F.J.Johnston 428,777 

Gate, J. H. Slater 428,864 

Generator, See Steam generator. 

Glass bottles, apparatus for making, J. Boyer 428,712 

Glass vessels, apparatus for making, C. N. Brady. 428.713 

Glove fastener, A. J. Shipley 428,967 

Grain binder, J. Miller 429,016 

Grain binder, B. F. Stewart 428,615 

Grapbophones, machine for the manufacture of 

wax-coated tablets for, C. S. Talnter 428,646 

Grate bar, S. W. Evans 428,695 

Grease lubricator. C. Verniaud 428,657 

Gridiron. W. C. Perkins (r) 11,080 

Grinding horseshoe calks, machine for, G. W. 

Barian 428,878 

Gun, magazine spring, A. J. Emlaw 429,106 

Gun, recoil operated magazine, H. Leineweber — 428,813 

Gun sight, H.H.Grenf ell 429,030 

Hammer, tilt or drop, J. Bee 428,766 

Hammock canopy, adjustable, W. F. Wright 428,993 

Handle. See Tool handle. 

Hanger. See Electric light hanger. Pipe hanger. 
Tobacco hanger. 

Harrow, W.B. Davie 428,895 

Harness, R. J. Clark 429,084 

Harness rosette. G. H. Ford 428,901 

Harp and hanger, T. HIpwell 428,607 



Harvester platform. T. B. Lewis 428.683 

Harvesting and binding machine, J. Miller 429.045 

Harvesting machine, potato, J. Zimmermann 428,794 

Hay loader, A. Lasack 428.844 

Hay stacker, J. U. Moore 428,850 

Heater. See Water beater. Watering tank 
beater. 

Hinge, spring, G. B. Taxis 428,974 

Hoisting apparatus, J. McMyler 428,691 

Holder. See Caramel holder. Copy holder. Horse 
bolJer. Lamp bolder. Paper bolder. Photo- 
graphic plate holder. Rein holder. Tablet or 
book holder. 
Hook. See Cant hook. Snap hook. WhiGSetree 
hook. 

Hopper, overflow slop, B.W. Williams 428,986 

Horse holder, J.J. McCann 428,931 

Horse power sweep attachment. Lamb 4 Emmert 428,615 

Horseshoe, G.T. Chapman 428,802 

Horseshoe, J. E. BIkerton 428,594 

Horseshoe nails, die for use in making, D. B. 

Kempster 429,036 

Hose coupling band, W. Yerdon 428,660 

Hub band. Rheinecker 4 Ferkel 428,784 

Hydrant, P. White 428.707 

Hydraulic motor, H. P. Christiansen 428,829 

Hydrocarbon burner, Avery 4 Smith ^. .. 428,587 

Indicator. See Cash indicator. Engine Indicator. 
Musical key Indicator. 

Indicator lock, J. C. Barr 428,710, 428,711 

Induction coil casing, B. Thomson 428,648 

Inkstand, fountain, F. Guinter 428,763 

Inspirator, L. Chapman 428,593 

Insulator, electric, G. B. Watson 428,979 

Invalids, apparatus for lifting and moving, A. 

Harley 428,602 

Iron, See Sad iron. 

Iron into steel, composition for converting malle- 
able cast, W. J. Miles, Jr 428,687 

Ironing machine. W. A. B. Henrici 428,605 

Ironing machine, shirt, C. O. White 429,076 

Joint. See Metal plate Joint. Railway rail Joint. 

Keg hooking and heading machine, T. A. Cook.,. . 428,831 

Keg nail, H. E. Spilman 428,865 

Knife, C. 4 W. Rush 428,817 

Knob, W. Livingstone 428,924 

Lace fastener, shoe, E. J. Mayfleld 428.75S< 

Ladder, extension, R. S. Adiey 428,995 

Lamp, central draught, R. L. Brewer 428,882 

Lamp globe, electric, W. H. Wilson 428,981) 

Lamp bolder, electric arc, J. PawiowL^ki 428,842 

Lamp socket, incandescent, Thomson 4 Alton 428,662 

Lamps, suspension hanger for electric, B. P. Mor- 
ris.. 428.929 

Lantern, signal, B. S. Piper 428,946 

Latcn, reversible, J. R. Forster 428,771 

Lemon juice extractor, S. Prince 428,947 

Letter box. H. V. Snead 428,968 

Lite-raft, M. Edwards 428.833 

Limb, artiSciai, A. Gault .: 4iS.W9 

I..obster can, A. M. 4 M. S. Weston 428,983 

Lock. See Indicator lock. Nut lock. Permuta- 
tion lock. Telephone lock. Time lock. 

Lock, C. Felton 428 718 

Locomotive boiler, A . Beothy 429.001 

Locomotive, electric, B. Dummer 438,669 

Loom pile warp supplying mechanism, R. Foster.. 428.902 

Low water alarm, electric, J. Morehead 428,688 

Lubricant, S. Hopkins, Jr 428,610 

Lubricator. See Grease lubricator. 

Magnetic device alternating current, B. Thomson 438,650 

Magnetic tool, C. F. Carpenter 429,012 

Mat. See Door mat. 

Match box, J. B. Morgan 428,623 

Mattress, H. Westphal 428,791 

Measure, shoemaker's. A. S. Adier 428,875 

Measuring electric currents, E. W. Rice, Jr 428.633 

Measuring mechanism, coal, C. W. Hunt 428,916 

Medicine, tropical remedy, G. G. Wellington 428,932 

Metal plate Joint, H. W. Dressier 428,807 

Metal sawing machine, L. M. Ham 428,773 

Metal work, forming ihollow ornamental, H. D. 

Bronson 428,883 

Meter. See Electric meter. 

Middlings purifler, W. D. Gray 423,674 

Mill. See Sawmill. 

Mining machine, coal, F. M. Lechner 428,ll?(' 

Mining machine pick, B. A. Sperry 428.7. ;i 

Moulding machine, T. E. Caddy..... 42S.;i9F 

Mop and wringer combined. B. C. Rolls 428.i'9U 

Mop head. W. J. McDonnel 429,018 

Mortising machine, M. J. Piper 42J,059 

Motion and overcoming dead centers, mechanism 

for reversing, P. B. Landgrat 428,681 

Motor. See Electric motor. Hydraulic motor. 
Multiple switch board system, single cord, C B. 

Scrlbner 428.698 

Musical key indicator, W. F. Donovan 428,806 

Nail or tack attachment, J. C. Tilley 429,071 

Nest, hen's, F. W. Brldenbecker 429,008 

Nitro-cellnlose, etc., manufacturing thin sheets 

of, E.N.Todd 428.654 

Nut lock, B. B. Tilden 428.789 

Nut wrench, ratchet, B. P. Justice 429.034 

Oil burner, G. R.Moore 428,759 

Oilcan, C. E. Herman 428.775 

Oil cup, pitman, R. Conrader 429,086 

Oil, etc., means for effecting a uniform supply of, 

T. Macneill 429,042 

Oil or similar liquids, apparatus for forcing, W. 

R. Addicks 428,874 

Ordnance recoil check for, H. Schneider 428,960 

Ore oxidizing or desulphurizing apparatus, B. M. 

Clark 438,8.30 

Ores of copper or other metals, melting the, C. 

Wessell 438,669 

Organ action, pneumatic, J. E. Treat 438,706 

Overflow gate and liquid separator, G. A. Hyde, 

Jr 428.613 

Padlock, permutation, C. D. Cowgill 429,017 

Pali, strainer, Shobe 4 Piatt 428,699 

Pan. See Bake pan. 

Paper bag and twine holder, D. D. Nolley 428.9.36 

Paper bag machine, A. Bredenberg 429.007 

Paper box machine, P. H. Knight 428,677 

Paper holder and cutter, roll. W. T. Geltz 429,0)B 

Paper, mechanism for feeding sheets of, C. H. 

H*ywood 428,C03 

Paper pulp refining engine, J. H. Home 428.9U 

Pea thrasher and separator, B. E. Sanf ord 428,')58 

Peanut roaster and warmer, J. B. Bartholomew... 428,679 
Pelts, machine for removing water hairs from, A. 

Hedbavny(r) 11,079 

Pen, fountain, N. C. Stiles 428,969 

Pencil safety attachment, J. C. Gores 428,752 

Perambulator, U. McCliiichie 42S.780 

Permutation lock, L. Houck 439.092 

Phonogram blanks, resurfacing, O. P. Austin 439,079 

Phonographs, coin-actuated attachment for, 

Glass4 Arnold 428,750 

Phonographs, coin-actuating attachment for, 

Glass4 Arnold 438,7.51 

Photographic plate holder, W. H. Fuller 428,809 
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Picker See Cotton picker. 

Pigment and paint base, combined red, J. P. Per- 
kins 429,054 

Pigments, treating slag for the production of red, 

J. P.Perkins 4ai,(B6, 429,056 

Pincnsbion and paper weight, combined. R, K. 

Chandler 429.083 

Pipe coupling, C.T. Leonard 428,840 

Pipe hunger, W. ,1. McKelvey 428,BW) 

I'tpe hanger, A. H. Peterson 429,057 

I'lpe wrench, E. O. Ely 429,088 

Pitman connection, J. M. Hutchinson 428,^12 

Planter, corn. B. E. Cagie 428,827 

Planter, cotton, E. Truss 429.102 

Platform. See Harvester platform. 

Plating on solid wire, S. V. Merrltt 428.727 

Plow, W. H. Prlsk 429,0ti0 

Plow, sulky. A. V. Ryder 42'.l.0t;4 

Plowshare, reversible, W. Helthersay 428.842 

Power. See Churn power. 

Press. See Baling press. 

Printed and folded sheets of paper, apparatus for 

gathering and classifying, Fricfee & Schutz.... 428,598 

Printing machine, J. Derney 428,668 

Pulley. H.T. Brlgga 429.009 

Pulley block, differential, J. Holt 428,675 

Pulp, manufacturing and bleaching, C. Ramsey... 429,007 

Pump, P. Anderson 428,997 

Pump, R. Lavery 428.682 

Pump, air, H. & P.O. A. Schulze-Berge 428,6:!S 

Pump rod, compensating, Burnham & Miller 428,800 

Punch, cheek, B. N. Sperry 429.100 

Punchlnt; horseshoe bars, machine for, J. A. N. 

Rasraussen 428.949 

Quilting machine, A. Beck 429,002 

Rack. See Dmbrella rack. 

Railway chair, J: B. Wilson 428,988 

Railway, electric, R. M. Hunter 429,093 

Railway, elevated. J. N. Valley ... 428,871 

Railway, etc., pleasure, Ij. A. Thompson 428.977 

Railway rail. R. H. Pugh 42S,948 

Railway rail Joint, J. P. Kelly 428.T57 

Rallway system. Cable. A . O. Bierbach 429,004 

Railway trains, device for maintaining electrical 
connection between separate, Fike & Huff- 
man 428,748 

Railways, guard wire protector and lightning af 

rester for electric, E. Thomson 428,r&i 

Railways, metal cross tie tor, J. P. Taylor 428,869 

Railways, staff apparatus for controlling traffic on 

single line, Webb & Thompson 429.074 

Register. See Gas meter register. 
Regulator. See Electric machine regulator. Feed 
regulator. Gas pressure regulator. 

Rein guide. Stoakes & Frith 428,868 

Rein holder, D. I,. Croft 42t.6«! 

Kein slide, cam, D. Mosman 4^8.625 

Respirator for Uremen, G. H. Hurd 42S.6I1 

Rivet, W.C. Bray 428,824,428.825 

Rivets, making pronged, W. C. Bray 428,828 

Roads, track cutter for logging, B. R. Week 423,658 

Rod. See Fishing rod. Pump rod. 

Rooflng. T. R. Cnrskadon 429.013 

Roofing, metallic, C. B. Cooper 423,015 

Rotary engine, T. R. Almond 428,740 

Rule gauge, S. Dickins 429.087 

Ruler, key seat, J. Carr 428.890 

Sad iron, C. Fox 428.836 

Saddle, harness, J. J. Traynor 428.6.55 

Sand band, U. Trembath 42!l.870 

Sand washing machine, S. H. Garrison 428.600 

Sash and belt, combined, G. E. Zeltmacher 428,793 

Sash balance. Smith & Wright 428.643 

Sash fastener, H. M. Goodman 429,091 

Saw greaser. Q. B. Lum 429.010 

Saw gumming machine, T. S. Disston 429,019 

Sawmill, band, A. Rodgers 42S.7S5 

Saw sharpening device, C. W. Dudley 428.832 

Saw shifting device, G. H. Patullo 428.'.>40 

Sawing machine, slab, W. E. Hill 423.722 

Scissors. J. Badger 429.000 

Screwdriver. M. J. Bartlett 428,662 

Seat. See Vehicle seat. 

Semaphores, system of circuits for electric, F. 

Stitzel 428,970 

Separator. See Steam separator. 

Sewer.J. Lynch 429,M1 

Sewerage apparatus. W. S. West 428,7;* 

Sew Ing machine belt shifting and brake mechan- 

Isifl, J. H. Rohme 428.859 

Sewing machine embroidering attachment, II. B. 

Brow«r 428.884 

Sewing machine hemming attachment, H. B. 

Brower 428.885 

Sewing machine tension device, A. A. Wood 428.990 

Shafts, means for translating power and motion 

of drive, A. E. Brown 428.886 

Shears. P.B.Hand 428.601 

Sheet metal working tool, T. J. Hickey 428.811 

Shoulder rest and pillow, A.B.Stace 428,819 

Shovel. .See Cultivator shovel. 

Show and sale case, E. A. Angell 423.877 

Shutter fastener and bower, L. H. Flory 429,024 

Sieve, W. Hahn 428,719 

Sifting and .sorting, meal, flour, etc., apparatus 

for, C. Haggenmacher 428,907 

Sifting machlae..C, Haggenmacher 428,909 

Signaling apparatus, automatic, Crosby & Moss- 

berg 428.667 

Skirt elevator, E, L. Shapley 428,964 

Sled, bob, S. Legreld 428,845 

Sled knee, J. Ammon 428,876 

Sleigh, L. R. Dexter 428,591 

Snap hook, R. A. Breul 428,799 

Snow melting apparatus, F.J. Ferrell 428.670 

Socket. C. P. Button ... 428.889 

Soot catcher, M. A. Muse 429,047 

Spike making mechanism, S. Uren 428.7:j3 

Spinning machines, tension regulator for spindle 

driving bandsfor.C. R. Pollard... 428,630 

Spmnlngaplndle support, W. F. Draper 42S.897 

Spring. See Vehicle spring. 

Staging, C.A. Dodge 428.769 

Stamp, time. C. S'.ahlberg 429.101 

Steam engine, H. F. Colvln 428.8SI2 

-;team engine. W. B. Osborn 428.729 

Sieam engine, N. J. Tubbs 423,656 

Steam engine, nacillating, F. J. Ilutchlnga 428,776 

Steam generator, N. W. Pratt 428.631, 428.632 

Steam separator, J. L. Robertson 428,954 

Strength testing and advertising machine, coin- 
controlled, I. A. Watson 428.821 

Stud, separable, G. Esser 429.089 

Surgical mirrors, head band for, .1. L. Sardy 428.761 

Suspender attachment. A. J. Stafford 428,820 

Switch. See Double pole switch. Electric 

switch. 
Table. See Work table. 

Tablet or book holder, W. H. Pardee 428Ji67 

Tag fastener,.!. H. Martin '.... 428,926 

Tank. See Flushing tank. Water pipe feed 

tank. 
T»p. P.T. Coffleld 428,803 



Telephone desk attachment, B. Schram 428.818 

Telephone lock, coin-released, H. L. Cassard 

Telescopic sight, L, K. Scott 

Tent, H. J. Rumrille 

Thill coupling, W. B. Walker 

Thrashing machine dust collector, W. H. Davis. . 

Time lock,C. F. Myers 

Tin and terne plates, machinery or apparatus for 

cleaning, J. Abbott 

Tobacco hanger, J. A. Whlteman 

Tongs or seamer, rooflng, E. S. Meals 

Tongue support, wagon, W. D. Napier • 

Tool handle, E. B. Cook 

Tool handles, making, E. B. Cook 

Trap. See Animal trap. 

Trolley wires, suspension for, E. P. Morris 

Trough. See Eaves trough. 

Tubes, etc., apparatus for making, J. Robertson.. 

Tug, harness, W. E. Hudson 

Tug, thill, D. Slngietary 

Type setting apparatus, J. Gustaf son 

Typewriting machine, A. W. Cash 

Typewriting machine, Foss & Keith 

Typewriting machine, F, A. Young 

Typewriting machines, changeable ribbon spool 

for, W. L. Salvage 

Umbrella or parasol frame, H. Albln 

Umbrella or parasol ribs, machine for covering, 

T, Adams 

Umbrella rack and lock, L. W. Morse — 

Valve,!)". J. Ferrell „.. 

Valve, regulating, J. F. McElroy 

Valve, slide, E. Leslie 

Talve, steam-actuated, H. L. Frost 

Vehicle, Q. T. Newhall 

Vehicle brake, A. Cretzchmar 

Vehicle, electrically propelled, A. A. Ingraham... 

Vehicle gearing. P. Erb 

Vehicle seat, movable, W, H. Llngle 

Vehicle spring, J. Percy 

Velocipede. A. C. Latta 

Velocipede. A. L. Withers, Jr 

Velocipede, Woodward & Overman 

Velocipedes, power transmitting mechanism for, 

H. E. Braunfeld 

Ventilator. See Window ventilator. 

Vise, F.C. Avery ; 

Wagon brake, Ross & Chatfleld 

Wagon, sugar. Van Wagenen & Graves 

Warping machine, P. Goldschmldt 

Washing machine, J. Anderson 

Washing machine, W. H. liobbs 

Washing machine, Tay lor & Roderick 

Watch demagnetizer, F. b'. Ide 

Water, apparatus for recording the flow of, U. F. 

Deacon 

Water heater and purifier, .1. S. Roake 

Water pipe feed tank, E. D. Bertlne 

Watering stock, fountain for, A. Friedrlck 

Watering tank heater, stock, O. G. Stowell 

Weighing apparatus, grain, E, O'Brien 

Welding aluminum, M. Emme 

Welding apparatus, sliding clamp for electric, 11. 

Lemp 

Welding rings by electricity, H. Lemp 

Welding rings, electrical apparatus for, II. Lemp. 

WelL trimming machine, Schaadt & Clark 

Wheel. See Car wheel. Driving wheel. Gt^me 

wheel. 

Whlflletree, A.J. Parkhurst 

Whlffletree, G. Reiss 

Whiffletree honk, J. R. Davis . 

Windmill,!,. E.Martin 

Window, G.L. H. Muehe 

Window ventilator, P. Abrahamson 

Wire rope, band, or cable, B. E. Bird 

Work table. A. Patterson 

Wrench. See Nut wrench. Pipe wrench. 
Wrench, W. Wells 



428.697 
428.734 
429.018 

428,852 

428.994 
429,077 
428,686 
429,050 
428.893 
428,894 

428,930 

429,098 
428,915 
428.641 
428,966 
428.891 
429,025 
428,738 

428.860 
428.661 

428,873 
428,814 
428,671 
428,932 
428,847 
428.672 
428,815 
428,725 
428,917 
428.835 
428.922 
428.628 
428,91!! 
428.737 
428,991 

428.881 

429,105 

429,062 
428.790 
428.777 
428,996 
428,911 
428,975 
429,013 

428,804 
428.ti94 
428,823 
428.838 
428,702 
428,318 
42S.Si4 

428 cin 
428,619 
428.617 
429,066 
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428,730 
428.950 
423.896 
428.849 
423.851 
428,73i» 
429.005 
428,939 

429,075 



DESIGNS. 

Belt clasp, F. J. Herrlck 

Belt, clasp. G. M. Hubbard 

Bottle. A. J. Houfs 

Bottle cap. A. L. Klsher 19.854, 19,855, 

Dishes, ornamentation of, C. E. Haviland 

Mushing tank, Blesch & Herrmann 

Handle for canes, umbrellas, etc., C. L. Dreher, 

19,853, 

Hose supporter clasp, M. Feldmann 

Ironing table, W. Hicks 

Paper weight, glass, H. Miller 

Quilting fabric, G. Raab 

Society emblem, M. S. Jones 

Spoon, etc., H. A. Pistorlus 

Washing machine dasher, O, W. Barnard 



19.863 
19.SCU 
19.8)7 
19,861 
19.849 
19.850 



19,889 
19,857 
19.852 

la.aw 

19,848 
19.862 
19.851 
19,856 



TRADE MARKS. 

Bicycles, trlcyctes, and other velocipedes, A. J. 

Samuels....:.;..... 17,946 

Canned Koods, Q. K. McMecben & Son 17,9t>l 

Candy. P. C. Wlest & Co ..'. 17.!)57 

Cistars. J. Ijaredo I7,!M9 

Condition powders. H. H. Clark 8^ Co I7,9fl5 

Condition powflers, Webb Manufaoturlng Com- 
pany ,, 17.959 

Bnif raved lumber, Pyrogmvure Company 17.951 

Pliiur, Meckel Co ,., 17.964 

Glucose. W.B. Krey 17,947 

Gum. cbewlnK, Cleveland ChewloK Gum Company. 17.1*58 

Insect powder. H. M. Boardman 17,914 

Liniments, Webb Manufacturing Company 17,955 

Medical compound for the cure of certain named 

diseases, F. A. & C; B. Dicks 17,963 

Newspapers, O. Judd Company 17.950 

Oil, cod liver, Scott & Bowne 17.9f;0 

Paints and varnishes, C. C. Phillips Co 17,945 

Paper weights, Wilcox, Crittenden & Co 17,943 

Porcelain goods and pottery, Worcester Royal 

Porcelain Company 17,953 

Razors, Ransom & Randolph 17,^3 

Saws, saw-sets, and trowels. C. W, Boyd t7,902 

Silk and silk ribbons, broad, G. Motttn 17,9G4 

Soap, perfumery, and other toilet articles, Colciate 

& Co. 17.95(1 

Soap, starch, bluing, and bleaching powders, R. C. 

Scott 17.948 

Soups, French, Franco-American Company 17,952 



Inside I'affc, ench Insertion - > > 7!i cents a line* 
Back I'ave. ench insertion - - - Si. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may bead adver- 
tlsements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USEADAMANT WALL PLASTER 

It is Hard, Dense* and Ad- 
hesive. Does not check nr crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It Is In gen- 
eral use. Licenses granted for the 
niixing,usinu. and selling. 

Address ADAMANT MFG. CO. 

30!> E. lieuesee !*t., 

Syracuse. N. Y. 




rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The atr Is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained In SriENTIPrC A.MKR[CANStrPFLEMENTN0. 116. 

Price 10 cents. To be had at this office and of all news* 
Cealers. 




"Star" 
Foot Lathe 

Swings 
9x25 in. 



L 
A 



Screw Cut- 
ting Auto- 
matic Croti 
Feed, etc 



LATHE 




Scroll Sawfl.l 
Circular 
aws.Lathei 
Mortigeri. 



Saneca Falls Mfg. Co., 695 Water St., Seneca Falls, N* Y. 



SEBASTIAN,MAY&GO'S 

Improved Screw Onttine 
Power JjAlJtlfjg 

Drill Presses, Chucks, Drills, 
Dogs, and m.ichinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 
16S W. 8d St., Cincinnati, O. 




ROCK DRILLS 

AIR COMPRESSORS. 

MINING AND QUARRYING MACHINERY, 

Ingersoll - Sergeant Rock Drill Co. 

No. 10 PARR PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



ROCK DRIILS& 

AIR COMPRESSORS&H 

GENERAL MAC H INERY roR g 
iMlNINcTuNNELING, ""''■' _ 

RAND DRILLCo 23 Park Place NEwvoRi'Sjli 



DRY AIR REFRIGERATING MACHINE. 

DescriptlcKi of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of lOU revolu- 
tions per minute, and capable of reducing the tempera* 
tore of 90° above to 50° below zero- With five figures, 
showing plan and side elevation of the apparatms. and 
diagrams illustrative of its pert'ormance. Contained ii) 
Scientific American Scppi.emknt. No. 'J88. Price 
10 cents. lo be had a> this office and, from ail newft- 
dealers. 



CATALOGUES FRE E TO ANY ADDRESS _ l 
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Stevens Universal Threading Tool 



No. 95* Price !S4. With Square Thread Cutter, 85, 
Ideal and Leader Spring Dividers and Calipers, Ideal 
Surface Gauges, Depth Gauges, and Fine Machinists' 
Tools, 1^- jiiusirattA zaialoyMt free to all, 

i. Stevens Arms & Tool Co. chi?i.ee Faita,1Ski... 



A Prihtecl caapy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Caniidlan PatentM may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of >40 
each. If complicated, the cost will be alittle^more. I^'or 
full instruetions address Munn &. Co., 361 Broadway, 
New York. Other foreign pataots may also bo obtained. 



TO BUSINESS MEN 

The value of the SCIENTIFIC American as an adver- 
tising medium cannot be overestimated. Its circulation 
is m»ny times greater than that of imy similar Journal 
now published. It goes into all the States and Territu- 
ries. and is read in all the principal lil>raries and reading 
rooms of the world. A business mnn wants something 
more thnn to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC American'. And do not 
let the advertising agent influence you to substitute 
some other paper tor the SCIENTIFIC American, when 
selecting a list of publications in wuien yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
irom the papers having a small circulation thnn is allow- 
ed on the Scientific American. 

For rates see top of ttryr column of this page, or ad- 
dress OIUNN dt CO., PiibllHliprH, 

JKl llroadvray. New Yoi-k. 



^GompleteSteamPump 

^;;5k JO Sizes FROM 17 TO $7*5 



1/ Tl -ri^°'"WATERSUPPLYTANKS, 

/ANl)UZ[(J&Tlf%FlRE^PUMPSa.o. 

q ;, : -"^^PRICESand.- 

<TNCIiNNAT.,a^« 



S3 PRINTING PRESS. 



Do all your own 

prlntine*. Save 

money. Cala- 

lOKue for two stamps. Kelsey oc Vo,, Merlden. Conn. 



FREE 
CO. 



FOR LINING WALLS^I^oV's* 

AND FLOORS TO PREVENT ^ -«kf \J >J|>P? 
WARMTH ESCAPING andV.^ K.Vj Tn ClP'^ui/OO'- 



"I advise all parents to have their boys and girls 
taught shorthand writing and type-writing, A stenog- 
rapher who can type-write his notes would be safer 
from poverty than a great Greek scholar,"— Charles 
RiEAD£, on "The Coming Man." 

Remington 
Standard Typewriter. 




Wyckoff, Seamans & Benedict, 
New York. 

For Fifteen Years the Standard, 
and to-day the most perfect develop- 
ment of the writing machine, embody- 
ing the latest and highest achieve- 
ments of inventive and mechanical 
skill. We add to the Remington 
every improvement that study and 
capital can secure. 



LIGHTNING WELL-SINKING 

MICflmERir MimUFlCIURERS. 

Hyrdaulic, Jetting, Kevolviiig, Artesian, 
Diamond Prospecting Tools, En^riiiea, Boilers, 
Wind Mills, Pumps. Encyclopedia* 1,000 
engra^-ings. Earth's Strata, Determi- 
nation finality water; malled,125e. 
The Amerleaa Well Worki* 

Aaron, III* 
11 ftl3S.Caiiiii 
_ . St., Cbleagu, III. 
f^a\ 1113 Elm St., 
■"="■ Dallai, Texai. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 AVATER STREET, 

Plicsbiirglii Ha., 

Manufacturers of everything needed for 
.A.E«.<I*E38X.A.ZV -^EIXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines. Pipe, 

Cordage, Jirllling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






ARTESIAN 

Wells, Oil and Gas Wells. drilled 
by contract to any depth, froinSC 
to 3000 feet. We also manufacture 
and furnish everythiner required 
to drill and complete Bame. Port- 
able Horse Power and HouDt«d 
Steam Drilling Machines forlOOto 
fiOOtt. Send 6 cents for illustrated 
catalogue. Fiei'ce AitL-plaii 
anil (HI Well !<^iipply Co., 
80 Beaver Street. New Vork. 



ELECTRICITY, LIGHT AND HEAT. 

— A lecture by Prof. C. F. Brackett, delivered before 
the New York Electric Club— Facts about electrical con- 
ductors. Production of electric liffht In the cheapest 
possible way. The relations between the three vibra- 
tory forces and the significance of Herz's recent experi- 
ments. Contained in Scientific American Huppi.b. 
UENT, Noa. ass and 684. Price 10 cents each. To be 
had at this office and from all newsdealers. 



J 
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NICKEL 

ELECTRmATING 

APPARATUS 

MATERIAL 

HANSON.VANWINKLE&CO 

NEWARK, N J. 
92 LIBERTY ST. NY. 


M 
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ON MECHANICAL ENGINEERING 

in Electrical Industries.— An address by Prof. John 
Perry. D.Sc, F.R.S., discussing the importance to e(ec- 
trlclans of a thorough knowledge of enelneertng. Con- 
tained In Scientific American SirrPLEMENT, No. 
7*^7. Price 10 cents. To bebadatthlsofflceand from 
all newsdealers. 



GAS & GASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DUZEN 

iGas & fiasoline Eii)!iiie C«. 
E.. 2d St., Cincinnati, O. 




S cientific gook C atalogue 



KECENTLV PIJIII.ISHKD. 

Our new catalogue containinf! over lUO pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed treeto any address on application. 

MUNN dt C<».9 Publishers Scientific American, 

3tfl Broadn^iiT* Nevr Vork. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 

and Metal Type Wheels. 

New Yoi'li Stencil Wnrkfl. Mfra, 

100 Nassau Street, New York, 
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A Oreat Repository of 'Practical and 
ScietUiflc Infortnation. 



Ont of the Fullest, Freshot. and Afoat Valvable HundZKXAf 
of the Age. Indispensable to Every I^ractieal Man, 



Price $2.00. 

Free of Postafpe to any Address in the World. 



Tlie TeWUcal Eeceipt M\ 

Containinf? Several Thousand Receipte. coTerlngthe 
Latest, most Lmportant, and must Useful DfscoTenestn 
Chemical Technology, and their Practical Application 
In the Arts and the Industries. Edited chiefly from the 
German of Drs. Uinckler, Eisner, Heintse. .vilerztnskt. 
Jacobsen. Koller. and Heinzerlinft, with additions by 
William T. firannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, fh. 
D. (Heid.). Secretary of the Franklin Institute, Phila- 
delphia, author of '*Ga]vanoplastic Manipulations." 
illustrated by 78 engravings, one volume. over 50U paees, 
IZmo.elegantly bound in scarlet cloth, gilt, closely priut- 
ed. containing an Immense amount and a Kreat variety 
of matter. 
Prite 12.00, free of postngr to any address in the ivorld, 
tW~A circular of 32 popes, showing the full Table of CoU' 
tents of this important fhok. sent by mail free of postage to 
any one in any part of the World who wUl fv/mish his ad* 
Oress. 

H^NRY CAREY BAIRDA CO., 

AlBUSTRIAI. P[7BLISRERS.BOOKSSLLER8&lMPORTKRS 

SIO Walnut 8tM Philadelphia, Pa., U. S. A. 



SPYGLASSES «c ASTRONOMICAL 

TELESCOPES 



.^oOMA' 'C -Sr^-rlVES'EQUATORIAL STANDS, 

AcHP"^ OBJ£'^^>Ci transits , CLOCKS ; 

EYKPIECES & LENSESJCHRONOGRAPHSXC. 

c=r„3auEEN&co. 



PHIUA . Pa. 



ELECTRICAL BOOKS 



RECENTLY PUBLISHED. 



Elertrlc* Lisht ln»tnllationH and Management of 
Ai'cuiiiulalurs.— A fractical Handbook. By Sir IJavid 

Salomons, Bart., M. A. 5th Edition, Revised and h'.n- 

lar^red. with lUO illustrations $1.50 

**To say that this book is the best of its kind would be 
a poor compliment, as it is practically the only work on 
accumulators that has been written."— E/ec(ricai lieview. 

Electrical Instrument-Makins for Amateura.— A 

Practical Handbook. By 8. R. Bottone, Author of 
"The Dynam<»,"eic. With 60 illustrations. Second 
Edition. Cloth $1.20 

Electric Bells and All About Them.— A Practical 
Book for Practical Men. With more than 100 illubtra- 
tions. By S. R. Bottone, Author ot "The Dvoamo," 
" Ulectncal Instruments for Amateurs," etc. 1889. $1.30. 

Electricity in Our Homes and Workshops.— A Pr<ic- 
tinal 'i'reatise on Auxiliary Klectrical Apparatus. By 
Sydney K.Walker. With many illuc^trations. 18S9. $1.50. 

Electrical Influence .'Vlachlnes.- Containinir a full 
accountof their historical development andtheir mod- 
era b'orms, wiih instructions for makins them. By 
John Gray, B.Sc. ISHO $1.^5 

Practical Electrics. — A Universal Handy Book on 
Everyday Electrical Matters, includintf Connections, 
Alarms, Batteries, Bells, Carbons, Induction, Inten- 
sity and Resistance Coils, Dynamo Klectric Machines, 
Fire Risks. Measuring, Microphones, Motors. Pho- 
nographs, Photo phones. Storage, and I'elephones. 
1881) ....$0.:5 

Practical Electricity. — A Laboratory and Lecture 
Course for ttrst >ejir students of Electrical Engineer- 
ing, baited on the practical deOnitions of the electrical 
units. By W. E. Ayrton, K.K.S. With numerous illus- 
trations*. Fourth Edition. 1S89 $2^ 

l^ Send for Special Electrical Book Catalogue. 

ML'N\ A CO., Publishersof the SCI. AM., 

361 Broadway, New York. 




'rules. _ _ _ 

factory. KELi>ICY & CO., 



Do It yourself. Cir- 
cular press $8. Size 
for small newspa- 



— ^^ thing easy, printed 
stamps for CatalOKue to 
Merlden, Codii. 



Cheap 




Barnes' Foot-Power Machinery 

I'omplete outtlts for Actual Worksnop 
Business. A customer says : "Consid- 
ering its capacity and the accuracy of 
your No. 4 liathe. L do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
(tant. 1 can turn steadily for a whole 
day, and at night feel as little tired 
ai if I had been walking around." 
Descriptive Price lilst I'ree. 

W. F. & JOHN BARNE8 CO.. 
199a Ruby St.. Rockford. III. 



ARMS AND LEGS 

WITH 

RUBBER HANDS AND FEET. 

NEW PATENT* AND IMPORTANT IMPftOVCMENTB. 
RCBBGK HANDS AND 

FKBT);ivethe muBtnatural 
appearance, secure t b e 
greatest U urab il ity, and are 
va 8 tly m ure coiufortablo 
than the old sty tea wtth 
cumbersome macnlnery. 

The engraving repreaeotB 
CeaCa Vauni, a Sioux 
Indian dressed In his war 
costume. The "brave" lost 
his leg froiu disease and bas 
t>een supplied with one of 
Harks' patent legs with 
rubber foot, which has so 
thoroughly restored him, 
that he mln^jles w'th Ms 
tribe and engages hi their 
sports and labors with as 
much grace and energy aa 
ir he possessed bis natural 
jlmbs. 

Men, women and children 
of all ages and conijltlona, 
and residing In all parts of 
the world can be BuppHed 
with these peerless substl- 
tut«B while they remain at 
Yioma, and have every 
fiSBuranee that the resulta 
Will be the best. 

Nearly eleven thousand 
are now being worn, scat- 
iored throughout the world 
and give unlrersai satis- 
faction. 

P* S. Pensioners supplied 
on (iovernment order at do 
expense to themselves. 

A treatise of 400 pages 
with over 200 lUustratlons 
and a thousand testimonials 
•ent free to those Interested; also a copyright formula by 
which limbs can be made and sent to all parts of the world 
wtth guaranteed success without requiring the presence of 
the wearer. ESTABLISHED 1668. 

i. L MIRKS, 701 Broadway, New York. 





mo 
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A Snbatltnte for Coal or Coke. 100 Gallons of Oil affalnat *i«400 Pounds of Conl. 

A SYSTEM FOR BURNING CRUDE PETROLEUM. 

The best practical results obtained by the manufacturers of Steel, Drop Forgings. Brass Wurks, 
Bolt and Nut Work , and many other branches of commercial product. 
We invite proposals and will give estimates for the alteration or ccmatruction of works under our 
system. THE 8TAIDDAKD Oil. FUEL. UUKNER Ca. Fort PInIn, M. Y. 



INVF.NTOR*!— We make anything you want from a 
Screw to Complete Working .Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. Small private worksh<ip8 fitted with 
lathes and complete outtlts of tools to lei by the hour, 
day, or week, to inventors for experimenting. 

A. J. WEED & CO.. lot) Jjiberty Street, New York. 




EVEN THE BROWIES MAKE PHOTOGRAPHS 

we MAKe ALL KINDS OF 

PHOTOGRAPHIC OUTFITS FOR AMATEURS. 

Send for our New Illustrated Catalogue and 
copy of Modern Photography, 

Rochester Optical Co., 

10 AQUEDUCT St.. Rochester, n. Y. 



] VAnDUZEN'S' 

^Patent LOOSE PULLEY OILER 

,ISIN SUCH DEMAND THAT OTHERS 
ijH.lil ARE MAKING OiLERSS- 
-■■ -WHICH I3ADIRECT INFRINGEMENT 



r AMILT ICE MACHINE t; operation, price 
$10 to *I85. L. Derniiuny, 126 West 25tli St., New York. 



eaeeT/^e FlreFelt CoTerinarB, 
, 9DBO ■ ^O PacklnK8,Sheathlniis,&c. 

The CHALMERS-SPENCE CO., Mfrs. 
'S0&61 Liberty f^treel. New York. 



KEEP COOL! 

CLARK'S 

Light -Running Ventilating 

Adapted for VentilattnK and Dry> 

ing of every description. 

('ataloRue free. 

CEO. P. CliARK, 

Box L, Windsor Locks. Conn. 
Jas.G<'ldsmith, AKent,744 B'way, New Tork. 




hATEIITft Wanted, Hlsh Grode NoTelty 

f9% I Cn I V I PHtenta of general utility, suscepti- 
ble of larse development for cash or royalty. 

TM T. iraA\.tVa -ra a <..1i»<A>.1..n. QnllHIn^ /^k(An»#v 




THE TRESCOTT 

Bruit Evaporators, 

Furnaces, Bleachers & Packing Tresses 

Ate tbe Best Machtnea on the market to- 
day. Send for descriptive oaialo^'ue. 

Tbe Trescott MfR. Co., Falrport, N. Y. 



WORKING MODELS ?ySr''k"tir'Sfdi'J! 

Inventions developed. Accurate and iotricjite work 
a specialty. N. Eklandsbn, 107 RlvinKton St.. N. Y. 




ChamferiDfr. Howellng* and CtoAn;; 



Barrel, Keg, Hogshead 



AND 

STAVR SMrHnKRT. 

Over 50 varieties mana- 
fuctured by 

E. & B. HOLMES, 

BUFrALO, N. \. 

Also a full line of Wood 
Workinjr .Machinery. 




Lathes, Chucks, 

AND TURNING TOOLS, 

or all Stnnilnrd Rlakes. 

Send stamp for IlluE>trated Cata- 
logue. 

WM, P. WALTER'S SONS,; 

1233 Market St., Philadeliihia, Pa. 



CUTLER desk: 



BEST IN THE WORLD. 

A. CUTLER & SON, 

I BUFFALO, N,r., J, SA. 



PULLEYS HANGERS, ^""X^^V^^^i'^wrrr'"'' 
FRICTION CLUTCHES. 4^ F^^rfa." fi^qq, rJ.-g-. 



TYPEWRITERSS^^^li^iiii 



ICJEHOUSE AND COLD ROOM.— BY R. 

G. Hatfleld. With directions for conBtraction. Four 
engraTlngs. Contained in Scibntifio AMEKI<■A^J Sui-- 
ii.embiJt,50. l-rice 10 cents. Tobohadat this oHice 
and Of all newsdealers. 



CHICAGO NICKEL WORKS. 

Wmm Sohn's Patent Foot Rest, 

llllll^l And Other MetalSpecialties. 

IIHIH^H We make a specialty of manufacturing 

ilHIII^H OQ contract all kinds of metal articles, 
jjlllHIMI^H small machinery, etc. Have the lar&rest 

JllllllHHk Xdokel-plating' works in the west. Obtain 
JUUU^^^ our estimate on work and submit merito- 
41^^^^^^ rkma patents for manufacture and sale. 

CHICAGO NICKEL WORKS. 93&95 E- Ohio SL Chicago 



All Ages EDloytMs Parlor Game. 



Intenaely Amnslng: 
no Perfectly Uarmles 

I Tbe only arrow insiae withuat 



a point tbst will stick to Blass 
.^ ....j'jj, 

■hurt 
JPat. in France, Eng- 



I or any smoothjurff. ,. 

• f urniturror hyrt any one 




landt Germany, 
U.S. and 
Canada, 



Post-paid. 
Nickel, $1. 
Broiite,7Se. 

RUBBER TIPPED ARROW CO., 

Patentees and Manvfacturere, Boston, Mass., I'. S. j* 



lifitlJlk^*Mfl INTERESTING BOOK 

upon Its Uses and Peculiar Prop* 
ertlCEi, mailed with sample free. 

Western Mineral Wool Co. 

CLEVELAND, OHIO. 



V/OOL 



G"EAi rALLo* City of wonderful 
resources, Immense water power, d^id, silver, 
copper, lead, lumber, coal, iron, cattle, horHeo. 
wool, and agriculture. Phenomenal growth. For lull 
partlcdlars, address tHECRETARY BOAKD OF 
TRADE, Great Fnlls, Montana. 



2ncl feS^ MACHINERY fl 

N. Y. Macb'y Depot, Bridge Store 10. Frankfort St., N.V. 




NUT TAPPING 

OIACHINE. 

DURRELL'S PATENT. 



No. 1 Machine. 900 lb., 1 spindles. 

"a " tSO "7 ■* 

"2 " 600 " 8 

Capacity of 7 Spindles, 8,000 per 

10 hours. 

Acknowledged to be an indispeus- 

able tool Hannf sctnred by 

Wn. B. LOCK. 

Buffalo. N. Y. 




THE EAGLE 

THE EASIEST RUNNING BICYCLE 
M THE WORLD. 
'4S-Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalpgue sent Free to any Address. 
TBE EAOI^ .BIOYCI.E MFO. CO., 

SfA.JlXIi-ORD, COKK. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. ByG. M. Hopkins.— Desorlptlon of asmall electro 
motor devised and constructed with a view to assistiDK 
amateurs to make a motor which might be driven witti 
advantage by a current derived from a battery, and 
whlcii would biive sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in scikntipic American 
SUPPLKHUNT, No. 641. I 'rice 10 cents. To be had at 
this office and from all newsdealers. 



Ideal Felt Tooth Polisher. 



Emossra B7 Lusma dutists. 



NON-IBBITATma TO aUUS OB ENAXEL 

FOR SALE BY ALL DRUGGISTS 



NG PACKING 



ERIE. R BBFR C 



IDE AUTOniATIC B\GI\ ES. TRACTIO N A NP PORTABLE ENGINES. 

WEJTIWVBR PATENT FUKNACE. K<»II.ERS nF KVERY nESOUII'TION. 

iaanafactnrcd by FOUNDRY <& MACHINE DEPARTMENT, RarrUburg, Pn., U. ». A. 



PROPOSAIiS. 



DropoBBlH for MarhinerT and Machine Tools for 
' the U. S. IVavy Yard, Mnre Island, Cnlirornin. 
May 19, 1890 — SeaJed propoflals. endfrsed " ProposalB 
for Machinery and Machine Tools, forthfl Mare Island 
Navy 7ard. tn be opened June 17, 1890," will be received 
at the Bureau of Provisions and Clotbinfc. Navy Depart- 
ment, Wiishintrton. IJ. C, until Vi o'clock noon, June 17, 
I89U, and imbllcly opened immediately thereafter, to 
furnish ai the Mure Island Navy Yard, one universal 
millintr machine, one horizontal boring machine, one 
Saunders pipe machine, one pattern maker's lathe, and 
one iron planlnK machine. Blank forms of proposals, 
contalnlnK specitlcatlons, etc.. will be furnished on ap- 
plication to the Bureau, the Commandant, Mare island, 
or the Navy Pay Office, San Francisco. ChI. The articles 
must in all casen conform to the Naval standard and pass 
the usual Navitl inspection. The Department reserves 
the ridht to waive defects or to reject any or all bids 
not deemed udvantageuus to the Government. 

THOS. J.XASIBR. Acting Chief of Bureau. 



NOW READY. 



jjj xperinieijtal [S ciei^ce, 




By Geo. M. Hopkins. 

740 Pages. 680 Illustrations. 



PRICE, by mall, postpaid S4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 

Table of Contents. 



MUNN &. CO., Publishers, 

361 Broadway, New York. 



■^(Mt SAl^K.— Urst-class new French. English, and 
■■ Canadian Letters Patent on a meritorious Atnerican 
invention. Article has a large and well efiabliBhed sale 
in the U.S. Nothing like it in existence, consequently no 
competition. Hare chance for a party witti means to 
step riKht into a fortune. Great need for the article in 
above countries. Article pays the manufacturers an 
utiusually larKC profit. Gi>od reiisons piven for sellinu. 
Address, at once, M. SIERSDORFEK, 130 W. Pearl St., 
CiDclnniiti, O. References, K. G. Uun &. Co.. Eradstreet. 

PHOTOGRAPHIC PATENTS 1»I 

Five very valuable Photographic Patents will be sold 
at a bargain to a ca!>h buyer. Two of the Inventions 
have been Introduced with ereat success, the three 
others just allowed will command big sales when put on 
the market, ^"or full particulars, apply by letter to 
PuoTUGBAi-Ric iNVKNTiUNS. carc Scientific American. 



GATES ROCK 




& ORE BREAKER 

Capaf ity Dp to 150 yards per boar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

GATES IRON WORKS 

so C8>a. Clinton 8t., 

IBICAOO. 

215 Franklin St.. Boston, Mass. 



SHIP CANALS IN 18S9.-A PAPER 
b; R. E. Peary. M. Am. Soc. C. E.. Kivinn brief datA con- 
cernlnK evur^ Bblp canal completed, In proffress and 
projected. Contained in Scientific American 3up- 
M KNT, Nob. 7 US and 736. Price 10 cents each. To be 
had at this ollice and from all newsdealers. 



^MAGK LANTERN2 

^ITH Oil lamps have no equal ; 
WS^f^^LSUBJElTS 

jEASTCRN PRICt5 CUAnsNTH^ 

L. MANASSE 

88 MADISON ; CHiCAGC k_ 



Jhe S cientific A merican 

"PUBIICATIONS^FOR m. 

The prices of the d fTerent publications in tbe Unlteil 
States. Canada, and Mt:xico are as follows : 

r.atks by .mail. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement (weekly), one 

year EUX) 

The Scientific American, Spanish Edition (monthly) 

one year. 3.00 

The Scientific American. A rchitects and Builder 

ICdition (monthly), one year 2.50 

COMBINED RATBS. 
The Scientific American and Supplement. . . flM 
The Scientific American and Architects and Build- 
ers Udltlon, ft.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Bates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN Ac CO.. 301 Broadway, New York. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co , Cin'ti. 0. 
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Inside Page* each inBerllon - . - 75 cents a line. 
llHck Paffe* ench insertion - - - Sl.UO a line. 

The above are charges per agate hne- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisenientH at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office its early as Thursday morn- 
iHL' to appear in next issue. 

Victor Bicycles! 

For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for, 
VlCTOitiS ARE BEST! 

Send for catalogue. 

OvemaD Wheel Co., Makers, 

Chicopee Falls* ftlass. 




THE COPYING PAD.— HOW TO MAKE 

and how to use; with an ecKravin^r. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are raadet how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific Amkhican Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all pans of the country. 



NEW KODAKS 

" You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 

AI.L LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Smi for Catalogue. ROCHESTER, K. Y. 




2 to 40 U. P. 



The MOTOR of 19th mmi 

Can be used Any Place, to do Any 
ll'or/c, and by -;iny <>»f. No Boiler! 
No Kire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power, fror circulars, etc., address 

Eeo.oar. Keiiai.iihj, Charter Gas Engine Co. 

SiBplleiir, Ssfeif. P. O. Box 148, Sterllnff* III. 




95 MILK ST., BOSTON, MASS. 



This Cotupany owos the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




CHEMICAL ICE MACHINES 

S9team and llelt l^lnclilnes to make TOO Pounds 
Ice in Twrnry-Cour Hours. 

Foot West 13th sSt., New York. 





Fatoit RiTGteil Hoiitli MlilKir Beltlii 

THE 6UTTA PERCHA AND RUBBER MF8. GO. 

Para Building, 35 Warren St., New York. 

Chicago, San Francisco, Boston, Rlaas, 



SHORT HILLS, N.J.-B0X9Iat 

ZAP0NS.BRUSHS.D1P. L&CQUERS.VARMSn. SHELLACSBLftCKS.BB 
JAPANS. AIR DPYINC.ENAMELS.TRANSPARENT.FOR METAL ANE wtCD. 
ACIDS AND ALKALiES. — vVff/7£ FOH C/ 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM OAOE 

STEAM ENGINE INDICATOR 

SInffle Bell Chime Whistle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents Jor Clark's Linen E\re Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & YALTE CO. S'ir.ri."^ 





STEAM ENGINES 

upright and Horizontal, 

Stationary, 

Portable and Semi-Portable. 

B to 16 Horse Power. 

Illustrated Pamphlet Free. Addresi 

;James Leffel &,Co. 

SPEIJfCFIELD, OHIO, 
or 110 Liberty St.. New York 

THE STEAM ENGINE ; ITS PRINCI- 

pies, its development, its future and perfection.— A pa- 
per by E. N. Dickerson, gtvInR an outline of tbe history 
of the steam engine, and discussiUK the principles upon 
whleh It operates and which limit its capacity. With 2 
figures. Contained in Scientific American Supple- 
ment, So. 686. Price 10 cents. To be had at this 
oCBceand from all newsdealers. 





Hoskina' Patent flyiiro-OarboQ 

BLOW-PIPE 

AND ASSAY FURNACES. 
No dust. No ashes. Cheap, 
effective, economical, port- 
able, and auiomatic. 
Send for Price List. 
W. Hoskins, 81 S. Clark St.. 
Room 50, ('hiuago. 111. 



INVENTORS and others desirin^' new articles manufac- 
tured and introduced, address P. O. Box 86. Cleveland, O, 



ON GAS ENGINES. — A VALUABLE 

Eaper by E, Delamare-Debouttevllle. touchluir upon the 
istory of eas motors in general, and describing in de- 
tail the "Simplex " engine Invented by the author and 
Mr. Maiandin. With 23 figures. Contained in Scientific 
AMKHICAN SUPPLEMENT. No8. 7 li> and 716. Price lO 
centseach. To be had at this othce and from all news- 
dealers. 




''COLUMBIAS'' 

HICHES T CRAP E ONLY. 

CataloKne Pree. 

POPE MFG. CO. ..wVraTtTwT'o™. 

77 FrankllnSt., BOSTON. 2»iw»bMh An., caiOAOo. 

THE" ONLY- PRACTICAL A41 

'MITER 

Catalogue free. Address Typewriter Department, 
rtM'E MFQ. CO., Boston. New York, Chicago. 





MANUFACTURED BY 



The Hoggson & Pettis Hfg. Co. 

NEW HAVEN, CONN. 



The" Morris" 

TYPEWRITER. 

Writes rO Words a IMinute. 

Price $15.00 

Perfttt L-etterini . 
Eiact AligDieit. 

Samples of writing and 
14-page illustrated cata- 
logue cheerfully sent on 
application. 

Special Inducements 
ofTered Affeiits ts sell 
this machine. 



TUBE CLEANER 




BANKS THE HIGHEST 

Budorsed by the best Engineers. 

CHALMERS-SPENCE CO. 
Office. 59 Liberty Street, 

Works, 419.425 B.Elghth8t.,New York 



ESTABLISHED HALF A CENTURY. 




THE BEST LIME KILN KNOWN 

ornopav. C. D. PAGE, Rochester, N. V. 



PATENTS! 

MKSSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine iiDpruvements, and to act as Solicitors of Patents 
for Inventors. 

In Uik» line Qf business they have had forty-one yeart* 
»rftrience. and now have une(iualed facVUieg for the 
preparation af Patent drawings, SpeclficatiQns, and the 
prosectfttOD of Applications for Patents (>( tjie^niieft 
States, Canada, and Foreign Countries. BW«m»;*llWlfc & 
Co, also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Keissues, Assignments, and Reporte 
on Infringements of Patents. All business intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on applicdtion, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals, Reissues, Infringements, As- 
signments. Rejected Cases. Hints on the Sale of Pa- 

We'also aenA, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents In all the principal countries of the world. 
iniJNN & CO., Solicitors of Patents, 

361 Broadway, New York. . 
BRANCH OFFICB8.-No.622 and 624 F Street, Pa- 
dflo BnUdtnRi near 7th Street, WMblDfttou, D, C. 



THAT Will WELL repay Ahf 

INVESTIGATION 
THE BEST SAFE 

MARWNSAFECO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRD8liORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 




SHORTHANDS'^Sror^^. 
iLsii'ass^^~«ra'.ViHri?FEE:"o.wSS's'fe 



O A 11#A Wanted 50.000 Sawyers O A Ufe 
^^ ^ WW ^ and Im mbe niien t o O ^ wv ^^ 

Asend nsth^r full address for a copy of Bm- ^ 
erson's tW Book of f^A W^. new ISSiedi- ^ 
tlon. We are tirst to introduce Natural P% 



Gas for heating and tempering 8aws with 
wonderful effect upon improving their qt ' 
Ity and toughness, enabling us to reduce _ 
prices. Address^ EMERSON, SMITH ^ 



W wonderful effect upon improving 
Ity and toughness, enabling us 
S prices. Address EI^IERKON, 
Oc CO. (L.i(l.), Beaver Falls, Fa. 
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TOOL AGENTS WANTED 

ii) e\ crv SHOP. il the U '" teii Statps 

THE FINEST OF MECHANICAL TOOLS A SPECiaLTY, 
. C B.JAMES. 9B LAKE ST CHICAGO 




Special Size t* Filter Entire Sapply of Water far H.nw. 
GDARANTEEO TO PRODUCE 

BRIGHT SPARK&iHie WATfiB 



If rater U OlMMl «Me iMkBw Cm ke Okad Ib M MlmatM. 
LAROE SIZES FOR MILLS AND WATER WORKS. 

NATIONAI WATEE PURIFTIlfG CO,, 

Address for Pamphlet. 143 Broadway or 86 Liberty St., New Yorit. 
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P O R TE R 

AUTOMATIC ENGINE 


PORTER MFC, COLl^ 

g .r-r, .-SYRACUSIT NY.— 
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ABSLNCE OF ALL PAkTS 

F- K /H 1 nrr. 1 f-f'-'r NT A T rf HI 1 .ri 


SPfCinCATjONS SOLICITED -■'' E^iTiM/ 
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TJS ELEVATORS 

THE STANDARD OF THE WORLD 

For all kinda of PASSENGER and FREIGHT 
Elevator Service. 

OTIS BROTHERS & CO. 

General Offices, • . NEW YORK. 
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[LEVATOR! 



J ENKINS B ROS, V ALVES ! 

JENKINS BROS., 71 John St.. N. T.; 105 Milk St., 
Boston; 21North5thSt..P^lla.: 54 Dearborn St., Chicago. 



BASE BALL. — A DESCRIPTION OF 

the great national game of the United States, by an 
Bngllsh writer, Jno. Newton Crane, with diagram of 
the field and 7illustratlons of players. Contained in Sci- 
entific AMKHICAN Supplement, No. 693. Price 
10 cents. To be had at this office and from all news- 
dealers. 



COMPTOMETER 

AM ARITMETHICAL 
nLL ....PROBLEMS 

Solved rapidly and accurately 
by uting the Comptometer. 
Saves 40 per Cent, ol time. 
Entire relielfrom mental strain 
Adapted to all commercial and 
scientilic computations. Send 
for circular. 



FELI & TARRANT MFG. CO., 52-56 Illinois St., Chicaro, 
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^titntxiit ^mtvitrn 

E8TABL1SHI£D ]»46. 

The most Popilar Scientlfie Paper to the World. 



OnljSS.OU a Venr, Includinir Poataffe. Weekly. 
5t£ Numbers a Vear. 



Tlll^f widely clrciilated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful infoimatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M uchlnery. 
New Inventions. Novelties lo Mechanics, Manufiictures, 
Chemistry, Electricity, Te'egraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—fH numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dolliira by the 
publishers; six months, $1.50; three months, $1.0U. 

ClnbM.— Sperial rates for sererftl nsaeiK and to Post 
Masters. Write for particulars. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monoy carefully placed Inside 
of envelopes, securely sealed, and correctly addressed^ 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

X^TTIlTIlT «Sb CO., 

861 Broadway* New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk SciKNTiFio American, but Is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated deecriptions. 
The Scikntipic Aaikrican Sui-PLUMKNTlsppblished 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the principal departments of Science and tbe 
Useful Arts, embracing Biology, Geclony, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Cbenilstry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Minlnff, 
Ship Building, Marine Engineering, Photography, 
Tecbnology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable In no other pub- 
Ucatinn. 

The most important Engineering Works, M ecbaniama, 
and Manufactures at home and abroad are illustrated 
and described In tbe Supplement. 

Price for the Supplement for tbe United States and 
Canada, $5.U0 a year, or one copy of tbe Scientific Am- 
bllican and one copy of the Supplemknt, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

mUNN &; Co., 361 Broadwav. N. V.. 
Pablisbers BcibntifiO Ameuican. 



Building Edition. 

The Scixntific American Architects' and 
BuiLDBBS* Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming: a 
large and splendid Masazlne of Architecture, rich- 
ly adorned with elegant plates tn colors, and with other 
fine engravings ; illustrating the most Interesting ex- 
amples of modem Arcbltecturul Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and opuntry , including those of very mod- 
erate cost es wtil as the more expensive. Drawings in 
perspee^ies .aod In color are given, together with full 
Flans.special feature Sbeets of Details, Estimates, ute. 

The elOfUkce and cheapness of this leaftQlflcent work 
have won for it tbe l.itrgest Circulation of anj 
Archiieciural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

THE " Sd entlflc American " is printed witti CHAB. 
SlfKU JOHNSOK & CO.'S INK, Tenth and Lont' 
bard Sts.. Fbila..and 47 Rose St., opp. Daane St,. N. T, 



© 1 890 SCIENTIFIC AMERICAN, INC. 



